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@ “Front Rank” industries 
such as Armour & Co., Chicago, are 
familiar with the high cost of pipe 
maintenance. That’s why they recently 
installed all-welded Byers Wrought 
Iron piping systems for cold water, 
hot water (210° and 90°), and steam 
return lines. 

Although it costs slightly more than 


PIPE - WELDING FITTINGS 


used for Corrosive Services 


in ARMOUR'S NEW BEEF HOUSE 


the cheapest piping material available, 
wrought iron lasts longer, because it 
has more resistance to corrosion. 

May we suggest that you decide 
where wrought iron should be used in 
your plant by an “analysis of corrosive 
conditions.” As a starter — tell us the 
services that are most troublesome. 

Write our Engineering Service De- 


RIVETS 


partment or our nearest Division Office. 
At the same time ask for a copy of 
“Wrought Iron in Industry” which con- 
tains many illustrated suggestions of 
places where engineers use wrought 
iron to cut maintenance expense. 
A. M. Byers Co., Est. 1864. Pittsburgh, 
Boston, New York, Philadelphia, Wash- 
ington, Chicago, St. Louis, Houston. 












SPECIAL BENDING PIPE - O.D.TUBES 
PLATES - SHEETS - CULVERTS - FORGING BILLETS - STRUCTURALS - BAR IRON 
; Specify Byers Genuine Wrought Iron Pipe for corrosive services and Byers Steel Pipe 

for your other requirements 
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TIME FLIES 


AST year's “extravagant” predictions of load growth are today’s sober 

reality. With the continuation of this upward trend a practical cer- 

tainty, many utility systems and industrial power plants must move fast 
or be caught napping. 

Take the utilities, for example. In recent months their combined 
output has averaged about 15% above 1935 and about 21% above 1929. 
This latter figure may easily grow to nearly 25% before the year is over. 
Present installed capacity is only 18% above 1929. 


If the shoe keeps on stretching slower than the foot grows, it will 
start pinching. It is no secret that the design and construction organ- 
izations serving utilities have been working feverishly to get new plants 
and enlargements under way, but theirs is a hurdle race, with many 
obstacles to waste precious time. Engineering staffs depleted by depres- 
sion economies cannot be rebuilt in a day. Time is consumed in making 
technical studies and designs. Then there is more design work in the 
office of the equipment manufacturer, followed by an offer to deliver 
a large turbine or boiler in 12 months or perhaps 18. Add to this the 
time required to complete installation and tune up, and you can easily 
figure a 2-year gap between decision and accomplishment. 


The real neck of the bottle is slow delivery of major equipment items. 
As long as these are tailor-made to individual specification, this situation 
can hardly improve. When it comes to shortage of skilled help, the 
manufacturers have the same troubles as the plant designers. These 
will be aggravated by the flood of orders now starting their way. 

As has already been hinted, the utilities and the engineering organiza- 
tions that serve them are well aware of the situation, except that they 
underestimated the rate of load increase and may do so again. With 
their customary energy and ingenuity, and assisted by the very complete 
statistical data available in the utility field, they will probably weather the 
emergency as usual, though perhaps the safetv margin will be too narrow 
for comfort. 


The position of the industrial power engineer is more dangerous. He 
has fewer and poorer statistics to guide him and is often unaware of 
those that do exist. He may have overlooked the fact that his power- 
equipment orders must compete for early delivery with those placed in 
the same shops by the central stations. It behooves him to get executive 
approval and place his orders promptly. After all, it is the power engineer's 
ability to meet a situation of this sort—to push through regardless of 
obstacles to a successful conclusion—that makes him invaluable in our 
whole economic structure. 














Power-generating 
and a 75-kw. 


the plant, as all 
motor driven. 
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ALL size is no barrier to economical opera- 
tion. This contention, made in August Power, 
page 438, under the title “More Brains ; Less Brawn”, 
is borne out by the new 3,000-kw. municipal power 
plant at Fort Collins, Colo., which couples provisions 
for efficient operation with features to imsure unin- 
terrupted service. Customer satisfaction 1s_para- 
mount, and the small added investment would be 
largely offset should a less completely protected plant 
suffer an accident that would even partially curtail 
output. 

Bids were opened June 18, 1935, for the turbo- 
eenerators, condensers, steam generators, house unit, 
switchboard and gear, pumps and feedwater heaters. 
The building was then designed to house the equip- 
ment and excavation started in November. Late 
April, 1936, found the plant nearing completion ; 
mid May saw it take its first commercial load. Tests 
were made May 29 and 30, and regular load first 
carried June 3. Additional tests were made June 26, 
and the final increment of load added the following 
day. Thus regular operation started within 50 weeks 
after the bids were opened for the first equipment. 

Two 1,500-kw., 3,600-r.p.m., 400-Ib., 700-deg. F., 
turbo-generators supply power at 2,300 volts. A third 
similar or larger unit will be installed at an early 
date. Each turbine has a direct-connected exciter 
and a 2-pass surface condenser. 70-cu.ft. storage 
tanks, formed by extending the condenser shell 
downward, serve as hotwells. All deaeration is 
accomplished in the condensers, and active storage 
for feedwater surges is cared for with fully deareated 
water. 

Under normal operation, storage tanks are only 
partially filled with water. Should water level rise 
to a predetermined height, the condensate pumps dis- 
charge the excess to a small surge tank on the fan 
floor. Makeup is drawn from this tank to the stor- 
age tanks and passed through a section of the con- 
denser designed to insure complete deaeration. Water 





equipment com- 
prises two 1,500-kw. turbo-generators 
emergency gasoline- 
driven generator, the latter to start 
auxiliaries are 





Good Economy 


By A. C. Kirkwood 


Associate Engineer 


Burns & McDonnell Engineering Co. 


transfer is under control of liquid- 
level regulators. City water is ad- 
mitted to the overhead surge tank 
through another liquid-level regu- 
lator which maintains a_ small 
amount of water there. City water 
is of such quality that treatment 
is not expected to be necessary. 


Turbine-gland sealing water is 
taken from the overhead surge 
tank. 


Duplicate condensate pumps 
serve each condenser, and either 
pump will handle all condensate 
from the turbine, plus a_ small 
additional quantity to insure 
sufficient feedwater. Condensate flows through the 
air-ejector, inter-after condensers and two closed 
feedwater heaters before reaching the boiler feed- 
pump suction header. Bleed steam from two turbine 
stages supplies the feedwater heaters. The low- 
pressure heater operates without control, while the 
high-pressure heater has a pressure-reducing valve 
set to maintain maximum feedwater temperature of 
225 deg. F., and controlled by pressure at the heater 
inlet. Heater drips are cascaded to the main con- 
densers, passing through float-operated  drainers. 
each pair of heaters operates as a unit with a turbine 
and condenser. Individual heaters can be bypassed 
to permit maintenance without affecting any other 
equipment except lowering feedwater temperature. 

The feed-pump suction header is of the loop 
design with double sectionalizing valves. It operates 
under positive pressure from the condensate pumps 
more than sufficient to prevent flashing in header or 
feed-pumps suctions. Three triplex-plunger pumps 
supply feedwater to the boilers, each driven by a 4- 
speed motor manually controlled from the boiler 
board on the operating floor. Full-capacity relief 
values are installed on each, connected directly from 
discharge to suction, The discharge header has two 
relief regulators to maintain predetermined maximum 
header pressure and to partially dampen pump im- 
pulses. They are set to open at a lower pressure 
than the relief valves and each will discharge 30 
g.p.m. to the suction header. Water relief valves are 
placed in the suction header adjacent to the relief 
regulator discharge. 

Boilers 

Each boiler has a_ thermostatic-tube feedwater 
regulator with excess-pressure valve. This regulator 
is bypassed with a plug-tvpe globe valve, and in addi- 
tion, an emergency feedwater connection is provided 
on each boiler. 

The two 4-drum boilers, each with 3,950 sq.ft of 
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In A Small Plant 


Design, testing, operation and equipment costs of Fort Collins, Col., new municipal power plant 





with two 1,500-kw. turbine-generators operating on 400-Ib. 700-deg. F. steam 


heating surface, have a convection-type superheater 
behind their first bank of tubes. The rear fur- 
nace wall is cooled with 175 sq.ft. of water-wall. 
Each boiler will generate 30,000 Ib. of steam per hr. 
for 4 hr., preceded and followed by 25,000 Ib. per hr. 
continuously. Test loads indicate that the entire 
steam-generator assemblies are conservatively rated. 
No economizers or air preheaters are installed, al- 
though the latter can be at a later date. 

Each boiler is fired by a 2-section spreader-type 
stoker having 78.9 sq.ft. of grate area. Grates are 
hand-dump type with four levers dumping various 
sections. Ashes fall through the plenum chambers to 
a brick-lined, electrically welded steel-plate ashpit. 
Disposal is by hydraulic jets to a sump, thence as 
ash-laden water through a pump to a fill. 

Boiler settings are of the suspended type, except 
for the rear and upper side wall, which are conven- 
tional-type refractory masonry. Casings are flanged- 
steel pans supported on the steelwork and ventilated 
top and bottom with adjustable louvres. A forced- 
draft fan with inlet-vane control is provided for each 
boiler. Vanes are stopped to prevent complete clos- 
ure to insure required cooling air reaching the stoker 
firing faces. Induced draft is supplied by one fan, 
speed of which is varied by an hydraulic coupling, 
controlled manually or automatically from the boiler 
panel. The induced-draft fan is at boiler-drum level, 
while the forced-draft fan is in the basement. 

An automatic air-operated combustion-control sys- 
tem maintains proper operation of fans, stokers and 
dampers. This control may be set for full-automatic 
or semi-automatic operation. All control units are 
on the operating floor and linked to the controlled 
apparatus by cables or electrical circuits. A small 
air compressor, replaced by the plant compressor in 
case of trouble, supplies control air. 

Coal delivered by railroad is emptied into a track 
hopper and is discharged by a short conveyor to a 


Fort Collins power plant, 
designed for three 1,500- 
kw. turbo-generators, two 
of which are installed 


crusher or directly to a single-chain bucket elevator. 
At the top of the elevator, a flap gate directs the 
coal either to a 100-ton vertical cylindrical bunker 
or to a storage pile. A bottomless overhead-screw 
conveyor longitudinally distributes storage coal, a 
good-weathering southern-Colorado grade. The 
regular coal is northern-Colorado lignite. A 1-ton 
motor-operated weigh larry transfers coal from the 
bunker to the stoker hoppers. 

Boilers’ steam goes to a loop header with double 
sectionalizing valves. ‘Two turbine connections and 
two auxiliary header connections distribute steam, 
the latter being paired with the former to decrease 
the number of sectionalizing valves. The auxiliary 
header, double-valved at its midpoint, supplies steam 
to the air ejectors (starting and running) and the 
turbine auxiliary oil pumps. 


Auxiliaries 
All auxiliaries are motor driven, necessary relia- 
bility being provided by a 75-kw., 440-volt, gasoline 


engine-generator set of sufficient capacity to operate 
one complete set of plant auxiliaries. It is available 
instantly, and a double-throw switch connects it to 
the 440-volt house auxiliary bus, at the same time 
disconnecting the regular supply. 

Condenser circulating water is cooled by a 3,300 
g.p.m., forced-draft, cooling tower, the cold water 
being supplied to the condensers and the tower by 
three circulators, each having a capacity of 2,200 
g.p.m. when operating singly and approximately 
3,300 ¢.p.m. when operating in pairs. River water, 
used as makeup, 1s supplied in excess of require 
ments when available cold. lull dependence on river 
water is impossible due to upstream diversion for 
irrigation. Well water was not available in sufficient 
quantities to warrant consideration. 

The 2,300-volt bus system comprises a main and 
a transfer bus with a breaker between. Oil switches 














TABLE |—SUMMARY OF OPERATING RESULTS 





Typical Maximum Minimum Month of 





Period ay Day Day July 
Maximum hour, kw-br 1,200 1,300 1,100 1,300 
Minimum hour, kw-hr 300 300 200 200 
Average hour, kw-hr 708 746 546 685 
Generation, kw-hr 17,000 17,900 13,100 509,500 
Lb. steam per kew-hr 13 13.1 13.8 13 
Lb. steam per Ib. of coal ; 5.4 5.7 5.17 5.37 
Lb. coal per kw-hr. . 2.41 2.3 2.68 2.43 
B.t.u. per Ib. of coal, as fired 9,350 9,350 9,350 9,350 
B.t.u. per kw-hr. generated ; 22,500 a1 500 25,000 22,700 
Av. sat. steam press, ga... . 414 419 415 409 
Av. steam temp. deg. F. : 694 697 687 684 
Av. feedwater temp. deg. F. . a 199 200 192 197 
Av. exh. press. in. hg. abs : 1.07 1.08 1.02 1.03 
Av. inlet cire.-water . mp. deg. F...... 71.5 69.7 71 75 
Avy. stack temp. deg. F...... 0.2.0... 548 494 491 511 
Ay. air temp. at f. d. * deg. F....... 80 77 83 7 





TABLE II—POWER-PLANT CONTRACT PRICES OBTAINED 
ON OPEN Bi>DING 





Two 1,500-kw. turbo-generators............ $87,290 


Two 2,300-sq. ft. condensers and condensate Oulaps....... 22,878 
Two 25, 000-lb.-per-hr. (continvous) steam gen -rators, 400 Ib.. 
250-deg.F. superheat, with stckers, forced- and induced- 

draft fans, setting. casing steel frame and trim. 69 ,313 


One 75-kw., gasoline-engine-driven emergency hovse. gener: ator 
with switchge: Pee ae Lok ce based Und hh ES a aiS ibis os 4,628 


One 10-panel switchboard and switchpear .e , 10,738 
Pumps, 3 boiler-feed, 2 circulating, and 1 "house pump, “all 
motor driven. . . ; 7,591 
Heaters, 2 low- and 2 high- -pressure. . . ; 1,092 
Coal-handling equipment...... oe ar 78 11,817 
Ash-handling equipment... .. 4,193 
Building, including excav ation, foundations and gr: iding * 838 
Crane, single motor.............. »275 
Piping, including instruments, compressors, ‘covering painting, 
building maaan, MBO CEA Cok OSL a ak : : 62,113 
i eee nee borne ares : Pm 11,186 
Cooling tower...... Ne ee GRIP okin es aie wie Bogie 8,870 
ee errr CFR Peeters ote Mot 4/835 
Railroad spvr. : Cpt dear eioe 2,175 
Water supply and miscellaneous work . 10,000 
PIR es owe Saale na ieee ee RL eee wee $422, 932 





are remote manually operated and the entire switch- 
gear is installed in a separate room, the switchboard 
forming a part of one wall. House transformers are 
located in a basement vault below the switchgear, a 
cable gallery being interposed. All feeders leave the 
plant underground, coming to the pole lines several 
hundred feet from the plant after having passed 
under several railroad tracks. 

All high-pressure and most of the low-pressure 
piping is welded under the new Tentative Power 
Piping Code plus some special local requirements. 
Painting of piping is in accordance with Code sug- 
gestions. Each type of service is distinguished by a 
particular color, with different conditions under the 
same general class being defined by the addition of 














colored bands at valves or where pipes pass through 
floors. Building heating is by unit heaters and high- 
pressure bleed steam, which also heats the domestic 
hot-water supply. 

The building is reinforced concrete, steel, and 
brick, without a wall between boiler and turbine 
rooms and large enough to accommodate a third 
boiler and turbine. The additional building was not 
costly as part of the original construction. Office 
space and washroom are on the operating (grade ) 
floor. Due to the relative elevation of river flood 
stage and basement floor, it was necessary to insure a 
reliably tight building. 

The plant was designed for convenient operation, 
and only two operators per shift are required. They 
are supplemented by a swing-shift operator, a chief 
engineer (who will also handle all normal main- 
tenance work), and one laborer to handle coal and 
ashes, maintain the lawn and shrubs, and assist with 
plant housekeeping. The distribution-system ware- 
house is near the plant, and one man acts as store- 


keeper, time clerk, and plant-record clerk. A com- 
plete operating log will be used as a basis of preven- 
tive maintenance. 
sent to the main office 
each day. 

Typical daily operating results, 


A summary of daily operations is 
and the consulting engineers 


Table I, show 
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Two bojlers, each rated 25,000 lb. 

of steam per hr; continuously are 

spreader-type stoker fired and burn 
northern Colorado lignite 


Left—Boilers are equipped with a 

full complement of meters and auto- 

matic combustion control to provide 
simple and efficient operation 
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the plant's 
operation. 


results during the low-load month of July. Results 
will undoubtedly be somewhat improved when the 
equipment is well broken in and the operators have 
had an opportunity to become familiar with their 
jobs. 

Power-plant investment costs are given in Table II, 
being the contract prices obtained on open bidding. 
The total cost, $422,832, is $141 per kw. installed. 
If the third boiler and turbine are of the same 
capacity as the present units, they will cost about 
$115,000. Investment cost per kilowatt of capacity 
would then drop to about $120. 

All engineering work was done by the Burns & 
McDonnell Engineering Co., and equipment was 
furnished and installed by the firms in the equipment 


table. 
PRINCIPAL EQUIPMENT IN POWER PLANT 


Fort Collins, Colo. 


Ripe D ee bcos tereneth eat me ota ane Combustion Engineering Co. 

Heating surfé ice 3,950 sq. ft.; water-wall surface, 175 
sq. ft.; max. continuous steam capacity, 25,000 Ib. 
per hr. ; working pressure, 425 lb. per sq. in.; total 
temperature, 700 deg. F.; furnace volume, 1,451 cu. 
ft.; max. B.t.u. liberated per hr. per cu. ft. of fur- 
nace volume 35,600 


Superheaters, 840 sq. ft......... Combustion Engineering Co, 


SOOE DIOWECLPS so: | ese zy Sica: Soot Blower Co. 
Sectionally supported furnace “Walls... ..e.M. H. Detrick Co. 
WOERACE DICK: 6s cece 6s e648 500. a0 "Golden Vire Brick Co. 
WULRACE TINE) 6c. ones .....Denver Fire Clay Co. 
Boiler furnace heat- insulation. ie sete Kagle Picher Lead Co. 
Boiler ducts, ee and stacks ..F. J. Kirehhof Const. Co. 
Boller COBLEACCOR 6.660.665 eck Fie le eteernOe De EPeRChRrG CO, 


Combustion Equipment 
Stokers, 2, spreader type, 78.9 sq. ft. grate area 
Detroit Stoker Co, 
Foreced-draft fans, inlet-vane control, 438,700 Ib. per 
hr. at 1. in. = pressure (15-hp. G. E. squirrel- 
CRO INO TOES) fy :a:01: <.s)0c share ayesne's. csc American Blower Corp. 
Induced-draft fan, * 48,000- lb. of 625-deg. gas per hr., 
.25 in. diff. press. (80-hp. G. E. squirrel-cage motor 
and Am. Blower bpdeanite coupling)..American Blower Corp. 


Coal and Ash Handling 
Coal handling equipment, track hopper, apron conveyor, 
crusher, elevator and spiral conveyor 
Jeffrey Manufacturing Co. 
Coal weigh larry, motor operated. ...Jeffrey Manufacturing Co. 
Contractor for coal- -handling equipment and 100-ton 


CVIMGNICAD DUNKEL 6 6coreis.0, ose see's ers sie a H. C. Horne Mach. Co. 
Ash-handling system, Hydrojet sluicing. . Allen-Sherman-Hoff Co. 


Asa pump, HYAEOKeAl: ..6.66. ces cee od Allen-Sherman-Hoff Co. 


Control and Valves 
Water columns... ....«% 


hones Power Specialty Corp. 
Feedwater regulator, Copes 


-Northern Equipment Co. 











EXHAUST LINES 


116 and felt like more. 
to the cooling tower to cooi off ... as 
He has about 16,000 sq.it. (nominal) — 29¢,% 
in gas-fired boilers and 1,000 hp. in Pie 


By E. J. Tangerman 


Paul Hiegel, chief at Trinity Cotten 
Oil Co., Dallas, Tex., has been with 
the same company for 40 years, except 
for 18 months spent in the Phillipines 
during the Spanish-Amezican War. He 
shouldn’t worry much about his job. 


steam engines. 


asbestos. 


An enthusiastic N.A.P.E. member, he The 18 stems for 


manages to get to most of the ccnven- 
tions, One way or another. When I 
stopped in to see him, he was out in 
the plant, so I sat down at his desk. 
After a while, he came back, looking 
fresh and cool despite the 103-deg. day age of aluminum 
outside, smiled and said, “You picked 
a nice cool place to sit down. Look at 
that thermometer behind you.” It read 


are forged of 


Automatie combustion control, Smoot. 


s performance during the first month of full 
The first column “indicates results on an 
average day, the second is based on a day of high 
load and high daily output, the third is similarly for 
a day of low output and load, and the fourth shows 


Canada produces 88% 


These are the largest forgings of this 
material ever made, 
strengths close to those of heat-treated — the state house lawn. It was a gusher 


and show tensile 





- Republic Flow Meters Co. 
Consolidated Asheroft Haneock Co, 
re te Yarnall-Waring Co. 


Safety valves........ 

Blowdown valves...... 
Non-return valves rae shin tekaretd Sehutte & Koerting Co. 
Bleeder Gheck Valves. ..6 6k. cece ces Schutte & Koerting Co. 
Cast-steel and bronze valVus..........cs0scece Lunkenheimer Co, 
CASt-IPOH “VAINES <n... cas cc siee sss .Reading-Pratt & Cady Co. 
Tilting-disk check vi alves Chapman Valve Mfg. Co. 
Liquid-level controllers. ....... . ....Fisher Governor Co 
Pressure regulators. . A Fisher Governor Co. 


Piping and Traps 
Fabricated pipe and welded tittings........ ....Grinnell Co. 
PING). 34: 7 Ae ped Sere RC National Tube Co 
Pipe-heat insulation ... . ove eae. cuagie Picher Lead Co, 
Drainers ...... j .... Fisher Governor Co 
Traps ; Armstrong Machine Works 
expansion joints: P -Yarnall-Waring Co. 
Expansion joints........... Zallea Bros, Co. 
Feedwater system 
Boiler-feed pumps, 3 herizontal-triplex, each 00, 37, 

25 and 18.8 g.p.m, under 1,150 ft. total head 

Worthington Pump & Mach, Corp. 

Driven by 1,150, 862, 575 and 4381-r.p.m. 20-hp. Gen- 

Electric squirrel-cage motors 


Pump governors and relief valves.......... Fisher Governor Co. 
High. pressure heater reducing valve...... Fisher Governor Co 


Suction header relief valves............ Fisher Governor Co. 
High-pressure and low-pressure heaters 

Hendrie Bolthoff Mfg. & Supply Co, 
eedwater deaeration in condenser..........50e.0008 Elliett Co 
Meters 
Boiler-meter panel .. 
Steam-flow meters 


Sag Pate Gach eea le fake Republie Flow Meters Co 
oatanateid Republic Flow Meters Co. 


Feedwater flow meters.............. Republie Flow Meters Co. 
Pressure gages, indicating. .Consolidated Asheroft Haneock Co. 


Pressure gages, recording. ...... 
Thermometers, dial .... $.cteher oie’ 
Thermometers, industrial ...... ners 
Barometer and vacuum gage T: Be Instrument Co.'s 
Conductivity recorder... Leeds & Northup Co. 
Temperature indicators and recorders Re ‘publie low Meters Co. 
Draft gages .... rae -Republie Flow Meters Co 
CO. recorder ; Republie Flow Meters Co 
Condenser air- leak: ige me ete ee neg . Elliott Ce, 
Turbine tachometer PS ry eee James G. Biddle Co. 
Turbine indicating gages Drie eteaea We stinghouse Klee. & Mfg. Co 


Republic Flow Meters Co. 
Ti a ie Instrument Co's. 
Tagliabue Mfg. Co 


Main Power Units 
Turbine-generators, 2, 1,500-kw., 3,600-r.p.m., 400-Ib., 
700 deg. F. steam; 2,300 volts, 8-phase, 60 > eyeles, 
direct- connected exciter . Westinghouse Elee. & Mtg. Co. 
Condensers, 2, 2,800 sq. ft., % in. x 12 ft. Admiralty 
tubes, 2 pass, “40-cu. BG. DOUWO Mace «tv ce mews wimeseace Elliott Co, 
Circulating-water pumps, 2, 1,650-g.p.m. 
Worthington Pump & Mach. Co. 
Condensate pumps, 2, 50-g.p.m., 150-ft. head 
Worthington Pump & Mach. Co 
Air ejector, with inter-after condensers......0...... Klliott Co, 
Oil purifier, Hydroil. ....-Goulds Pumps, Ine. 
Cooling tower, 3,300 £-p. mi. Peer oicicare -Marley Co. 
Cooling-tower fans, 4, 360-r.p. m. ‘each 81,000 “ef. 
at 0.25 in. statie pressure -Marley Co. 
ans driven by 10-hp, General Eleetrie squirrel cage 
motors through Gates multiple V-belts. 
Ifouse generator, 75-kw. 0.80 a 440 volts, 3-phase, 
60 eyeles.... : “Westing house Elee. & Mfg. Co. 
Driven by 180 hp., 1, 200-r, p.m., 6-eyl. gasoline engine 
Sterling Engine Co. 
Gasoline-system. Rtgs... on cide oc 8siee Lunkenheimer Co, 
Switchboard, oil circuit breakers and meters General Eleetrie Co, 
Controller and safety switches Westinghouse Klee. & Mfg. Co. 
House transformers. ........... Westinghouse Elee. & Mfg. Co. 


Unit heaters: ....%.. Rede sie Buffalo Forge Co. 
3 1.5). : Eee eh ers ...--B. F. Goodrich Co, 
Crane,” 2a-tOis ice 6 ss aa Whiting Corp. 
AjP COMIPTESHOR 6... 5.65.68. cae -+.es..--Gardner Denver Co. 
Builaing CONCEACLOM. 0. 6 ee ees .... I, J. Kirchhof Const. Co. 


Electrical contractor. ... Fort Collins Elee. Co, 











alloy steels, averaging 153,500 Ib. per 
sq.in., with a yield of 109,500 Ib. per 
He'd been up — sq.in. Corrosion resistance is as good 
regular monel, and elongation is 


with a Brinell of 277 to 321. 
Some samples reached 162,000 Ib. 
tensile. 16 stems are 18 ft., 5% in. long 


by 7 in. in diameter and weigh about 
2,500 lb. each. The others are 12 ft. 
9 in. long, 6 in. in diameter, and weigh 


of the world’s 


control gates at about 1,200 Ib. each. 
Tygart River Dam, Grafton, W. Va., 

“K metal,” 
sists of monel metal (an alloy of about 
% nickel and 4 copper) specially heat 
treated and to which a small percent- 


which con- IV. C. Lane, who has written several 
articles for “Power,” told me that in 
89 his father was offered the claim 
where the Oklahoma State House now 
stands for $50. He turned it down. 
While I was down there, they brought 
in their first state-owned well, right on 


been added 
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Fig. 1—Deterioration of oil under accelerated oxidation test 


Service Test of a Turbine Oil 
By H. F. Schneider, Jr., and T. A, McConnell 


The Detroit Edison Company 


I NSTRUCTIONS recently issued to turbine op- 1,000 hr. of operation, but as the arts of turbine 
erators at one of the Detroit Edison Company’s — design and oil refinement progressed, this interval 
plants are quite different from those covering turbine — was lengthened to 2,000 hr., then to 3,000 hr., and 


oils previously issued. Here is an extract: then to 4,000 hr. At least 6 yr. ago it was recognized 
“FExperience has shown that under normal operat- that service observations coupled with laboratory data 
ing conditions it is not necessary to drain and clean pertaining to the condition of turbine oil might lead 
turbo-generator bases at any stated period of service to a better understanding of the changes that it 
of the oil. The time of cleaning will be determined undergoes during service and might aid materially as 
by any change of condition of the oil as shown by — a guide in determining the frequency of turbine-oil 
observation of the oil in service or by laboratory — conditioning. 
tests. Erection of a new unit at Trenton Channe! afforded 
Previous instructions also stated that the oil should — an _excellent opportunity for such a study. This 
be rested or otherwise conditioned after intervals of unit is a horizontal single-cylinder bleeder turbine 


4,000 hr. of operation. This change in attitude did having the following characteristics : 
not take place suddenly, but was the result of develop- 


sigs Rating of Generator, kw........... 50,000 
ments over a period of years; one of the chief con- Revelations per winate............ 1,200 
tributing factors being the series of observations of Thrust Bearings, type............. Marine 
the oil in one of the turbo-generators at Trenton a ee ee Be ese - sini 
Channel. The lubricating system, which has a capacity of 
Soon after steam turbines were first used as prime 2,200 gal. includes a cooler and a DeLaval cen- 
movers, it was recognized that the oil used for their trifuge; the latter was to be operated about 15 hr. 
lubrication began to deteriorate almost immediately — each week to remove water from the system. This 
after it had been placed in the units. A dark brown — was done during the first 4 yr. of operation. Since 
sludge which deposited on oil-cooler tubes and im- that time the centrifuge has not been operated. In 
paired heat transfer in the coolers was one of the normal operation and during the period of these ob- 
chief indications of the deterioration. Other changes servations, the oil was drawn from the reservoir at 
noted were a marked increase in the acid content and __ the base of the unit through the cooler and then dis- 
also a marked increase in the tendency of the oil to — charged directly to the bearings. 
emulsify with water. In addition, it was observed Shortly after this unit was first installed, the oil 
that if the oil were “rested” or otherwise conditioned — that had been used to “break it in” was drained from 
periodically, these difficulties occurred at a slower it and the lubricating system thoroughly cleaned and 
rate. At first, oil was conditioned at intervals of filled with new oil. This was relatively high-priced 
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oil refined from a paraffin-base crude. During this 
series of observations, the oil was not changed or 
removed from the turbine. Of course, additions were 
made to make up for oil lost by evaporation, leaks, 
etc. It should be noted that tests of the makeup oil 
indicated it to have nearly the same characteristics 
as the oil originally put in the unit. 

The usually determined characteristics, such as 
specific gravity, flash and fire points, viscosity, pour 
point, steam emulsion number, acidity, and content of 
unsaturated hydrocarbons are given for this oil as 
received, in the table. In addition to these, an accele- 
rated oxidation test was made according to the pro- 
cedure outlined in Power, Jan. 12, 1932, in the article 
“Oxidation Characteristics of Turbine Oil,” by Fel- 
lows and Schneider. The results obtained by the ap- 
plication of that test are shown in Fig. 1. 

During the periodic service observations, quart 
samples of oil were removed for laboratory tests to 
determine the condition of the oil. Records were also 
kept of such operating data as hours of operation, 
amounts of water and sludge removed from the oil, 
temperature of the oil entering the bearings, and also 
temperature of the oil leaving the bearings, as well as 
the amount of makeup oil added from time to time. 

The changes in acidity, steam emulsion number, 
and viscosity brought about in the oil during its use 
in this unit are given in Fig. 2. Also included in this 
figure are records of the amounts of makeup oil 
added, a value called “differential bearing tempera- 
ture,” and the average load on the unit. The “‘dif- 
ferential bearing temperature” represents the increase 
in temperature of the oil as it passes through the 
bearings and is a measure of the lubricating value 
of the oil. This is based, of course, on the assumption 
that approximately the same quantity of oil passes 
through the bearings at all times. 


Change in Stability 


Curves in Fig. 2 indicate several facts of more than 
passing interest. The change in the characteristics of 
the acidity values after the first 14,000 hr. of opera- 
tion indicates a change in the stability of the oil. This 
relatively lower stability, resulting from oxidation of 
the oil, apparently manifests itself primarily as 
acidity. although there is some indication of the de- 
velopment of insoluble sludge. Measurable amounts 
of sludge were not removed until after the 14,000-hr. 
period. The total amount of sludge, however, is com- 
paratively small—only 5.4 Ib. were collected in the 
centrifuge during the first 4 yr. of observations. Al- 
though the centrifuge has not been operated during 
the last year of these observations, indications are 
that no large amounts of sludge have precipitated 
during that time. 

Direct contact of hot oil and moisture augments 
oxidation of the oil. Thus it is significant that the 
decided fluctuations of acidity and steam emulsion 
number curves (Fig. 2), as well as the more rapid 
rise in acidity were brought about, in part at least, 
by the increased leakage of moisture into the lubricat- 
ing system. Whereas 0.5 gal. of water per 1,000 hr. 
of operation leaked into the lubricating system during 
the first 13,500 hr. of operation, an average of 1.7 
gal. of water per 1,000 hr. leaked into the lubricating 
system during the subsequent period. 
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PROPERTIES OF NEW TURBINE OIL 





Spectic Gravity 86060) DOP ooo s eek cade cece sa Hailes 0.871 
Specific Gravity at GO Deg., deg. Be. . 0.22. cece sews ces 31.0 
Miagh Point, Dég...... 00+ Minato Peake ened ei 405 
Fire Point, Deg....... Simisng henacaeees IEEE Oe 460 
Viscosity, Saybolt, sec. at 100 Deg. ....cccccecccess 156 
EMCEE 2c oicinivannn's nis) aiare’sue 45 
OOM ENG ois ooo ko ace oe wicca ores 6 8s ds reac 10 
As... mM. Steam Nmulsion Number... «..... 205-00... 36 
Total Acidity, milligrams KOH per gram of oil. ....... 0.02 
Unsaturated Hydrocarbons, % by volume........... 8 





Quantity of makeup oil added to the unit is also of 


considerable interest. During the first 7,000 hr. of 
operation, a leak persisted in the oil cooler. When the 
leak was finally. repaired, the amount of makeup 
dropped to about 8% per yr. of the total amount of 
oil required to fill the system. 


Little Change 


A most important observation to be made with 


regard to the service of this oil in this unit is that, 
during the entire period of observations (about 
5 yr.), its properties have changed but little. Although 
the oil has become darker, changing from a light 
straw color to dark brown, and has developed some 
slight acidity, only a small amount of sludge has been 
removed and the values for viscosity and for dif- 
ferential bearing temperatures have remained quite 
constant. This is a matter of importance from the 
operator’s viewpoint because elaborate and compli- 
cated oil-reconditioning systems no longer appear to 
be necessary. This represents not only a savings on 
equipment cost but also one of space necessary to 
house such equipment. 


The data presented are also significant because they 


indicate that oil may be used for intervals of at least 
25,000 or 30,000 hr. between conditioning cycles in 
turbines free from steam leaks into the lubricating 
system. It is understood to be fairly common prac- 
tice in Germany to recondition turbine oil when the 
neutralization number reaches three, or when the 
saponification number reaches six. 


indicating when to recondition turbine oil. 


These limiting values may be excellent criteria for 
The 


authors have observed turbines operating quite suc- 
cessfully where these values have geen greatly ex- 
ceeded. Because of the complexity of the mechanism 
these criteria should be used only in conjunction with 
considerations of type and quality of oil being used 
and also of the operating characteristics of the tur- 
bine. 


per GV. O14 


AC/O/TY -MG. KOH 


Fig. 2—Record of turbine-oil characteristics during 


service observation 
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REMODELING 
Doubles Hydro-Plant Capacity 





By V. L. Board 


Vice-President 
Public Service Company of Colorado 


Capacity of Boulder-Canyon plant increased 
from 10,000 kw. to 20,000 kw. by rebuilding 
the old waterwheels and generators. Penstock 


one of the first large welding jobs here 


B. JULDER CANYON hydro-electric plant has 
just been doubled in capacity without increasing 
water available for power generation, by the Public 
Service Company of Colorado. This increase in 
capacity with no change in waterwheel and generator 
casings reflects, to some degree, advances in hydro- 
electric engineering. 

We are accustomed to think of steam-power gene- 
ration as having advanced greatly in the 26 yr. since 

Soulder-Canyon plant first went into service, and to 
ignore similar advances in the hydro-electric art. 
There have been, however, outstanding improvements 
in waterwheel and generator design that have con 
tributed to greater efficiency at Boulder Canyon. 

Actually, the plant was never off the line during 
reconstruction. The job is interesting from the stand- 
point of safety and accident prevention, for the 
changeover was accomplished without injury to a 
man. Work was spread over a year, but was not 
continuous, the plant being needed for the winter 
peaks. 

Considerable interest has always attached to 
Boulder Canyon plant, located in the mountains at an 
elevation of 5,900 ft. When built, it was one of the 
pioneer American high-head plants. From Barker 
reservoir, with a storage capacity of 11,500 acre-ft., a 
3-ft. reinforced-concrete pipeline carries the water of 
Middle Boulder Canyon 11.66 mi. to a forebay, at an 
elevation above the plant, to give a static head of 


This head occurs within a distance of 


1,827 ft. 


9,325 ft. The steel penstock has an intake diameter 


of 56 in., reducing to 44 in. at the plant. 

When the original job was installed, the biggest 
problem was transportation of material over a rough, 
single-track mountain trail. Steel pipe for the pen- 
stock was shop jointed into lengths of 18 ft. and it 
required 10 horses to haul a length up the trail. 
Heavier waterwheel and generator parts required 20 
horses. Wide flanges on the truck wheels were not 
sufficient to prevent loads sinking into the soft trail, 
so the method was to start from a boiler-plate track 
and go up hill at a run as far as the horses could take 
the load; then rest and start over again. 

Welding on a major scale was practically unknown 
at that time. Originally the field joints were made 
with butt straps and rivets. The penstock trench was 
back-filled and the plant put into service. After a 
while, there were surface indications of many leaks, 
and when the pipe was uncovered, it looked like a 
gigantic sprinkler system. Caulking was tried to cure 
this condition, but with a maximum of 820 Ib. pres- 
sure in the pipe, it was a complete failure. 

Davis Bournonville Co.. New York, N. Y., had 


















Old step-up trans- 
formers were re- 
placed with two 4,000 
to 100,000-volt, 12,- 
500-kva. self - cooled 
units, shown at left 


The two rebuilt units are each 
rated 14,000 hp. under 1,800 
ft. head 
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brought a man over from Germany, where oxy- 
acetylene welding had been developed on a commer- 
cial basis. The German was sent out to Colorado to 
demonstrate the method to the company’s mechanics. 
Oxygen and acetylene gas had to be generated right 
on the job, and welds kept breaking as the joints 
cooled. After much experimenting, it was discovered 
that ball-peening the weld prevented breaking in 
cooling. The problem was solved. Since that time, 
maintenance costs on the penstock have been prac- 
tically nothing, showing that the job, possibly the first 
big welding job in America, was well done. 
Originally the plant had two 7,000-hp., impulse 
wheels, each connected to a 5,000-kw. generator. 
These units now are rated at 10,000 kw. each at 
0.80 power factor. Not all of this increase was ob- 
tained at this rebuilding. In 1918 and 1922, the gene- 
rators were rewound to increase their capacity to 
7,000 kw. without making any changes in their cores. 
One waterwheel was replaced in 1928 by one rated at 
14,000 hp. In the present change, Pelton Water 
Wheel Co. replaced the other old wheel with a new 
one of 14,000-hp. capacity and General Electric Co. 
rebuilt both generators for 10,000 kw. at 0.80 power 
factor. New windings, laminations and fields were 
provided for the generators, but the old exciter re- 





tained. The units are now equipped with pilot exciters 
and high-speed voltage regulators. 

With the intermediate increase to 14,000-kw., the 
transformers were already overloaded. Their capacity 
was therefore increased by installing two 3-phase, 
4,000- to 100,000-volt, 12,500-kva. Westinghouse 
transformers. Other work included remodeling the 
high-voltage oil switches, modernizing the building 
and rearranging the generator and bus connections to 
give greater operating flexibility. 

The Public Service Company of Colorado system 
is supplied by six hydro-electric plants with a com 
bined capacity of 37,225 kw. and three steam plants 
totaling 66,900 kw. Boulder Canyon plant, with about 
20% of total capacity, pinch hits for the whole sys- 
tem. The plant serves as a synchronous condenser, 
but can carry load if frequency drops. It can supply 
load as well as absorb wattless, and is used for meet 
ing daily and emergency peaks. Being the only hydro 
electric plant in the system having considerable stor 
age, and connecting with Denver over a 30-mi. 100,- 
000-volt transmission line, it is well adapted to this 
service. Remodeling to increase peak and standby 
capacity was undertaken with a view obtaining more 
peak capacity over shorter intervals. In emergency, 
the present plant can carry its capacity load for 12 hr. 


Instrument-Transiormer Accuracy 


By J. B. Gibbs 


Transformer Engineer 
Westinghouse Electric & Mfg. Co. 


How are instrument, potential and cur- 


rent, transformers rated? What is the 


accuracy of their voltage and current 


ratios? Here are the answers 


Bance modern power systems, to be econom- 
ical must use high transmission and distribution volt- 
ages. Excellent meters, instruments, and relays are 
available for measuring power and for controlling 
and protecting these systems, but they are designed 
to operate on low-voltage circuits. The connecting 
links between the high-voltage lines and low-voltage 
meters are instrument transformers. These deliver to 
the meters and relays a small-scale, low-voltage, re- 
production of what is going on in the power circuits. 

Instrument transformers are of two general classes, 
voltage or potential transformers, and current trans- 
formers. A potential transformer is similar to a 
power or distribution transformer except that it is 
designed for a small output and for a very close regu- 
lation. Current transformers are designed to be con- 
nected in series in the line, the current of which is to 
be measured. They are governed by the same laws as 
potential transformers, but differ from them in opera- 
tion as well as in appearance. Both current and poten- 


tial transformers are usually made dry or gum filled 
for voltages of 13,800 and below, but dry-type cur- 
rent transformers can be had for 23,000-volt circuits. 
Above these voltages, instrument transformers are 
usually oil insulated. Sometimes special conditions 
call for oil-insulated designs for lower voltages than 
those specified. 

The load of instruments, relays, wiring and other 
devices connected to the secondary of instrument 
transformers is usually called the burden. This dis- 
tinguishes it from the load on the main circuit, which 
is to be measured or controlled. Both current and 
potential transformers are compensated for a speci- 
fied burden. 

The voltage delivered by a potential-transformer 
secondary is a close reproduction of the voltage ap- 
plied to the primary, but it cannot be absolutely cor- 
rect for various burdens because of the transformer 
losses. To maintain flux in the transformer core, the 
primary winding must supply energy to overcome the 
iron loss in the core, and “wattless volt-amperes” to 
magnetize the core. The resultant of these two cur- 
rents is the exciting current. If a voltmeter or other 
instrument is connected to the secondary winding, a 
secondary current will flow, and an opposite current 
will flow in the primary. In the primary winding 
there will be a voltage drop caused by the resultant 
of the load current and the exciting current flowing 
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through the resistance and reactance of this winding. 
Similarly the current flowing through the resistance 
and reactance of the secondary winding will cause a 


Potential transformers, therefore, in 
general have ratio errors and phase angles because 
they have resistance and reactance in their windings. 
In good potential transformers, however, these errors 
are negligible in commercial measurements. 

Since the accuracy of potential transformers de- 
pends upon the burden to which they are connected, 
the National Electrical Manufacturers’ Assn. has 
adopted standard burdens and standard accuracies 
for them, shown in Table I. In this table are given 
four designations of burdens, W, X, Y and Z, and 
three classes of accuracies, 1, 4. and 4. Potential trans- 
formers may be designed for any one of the burdens 
in combination with one of the accuracies. For ex- 
ample, a potential transformer may be designated as 
} Y if its ratio error does not exceed 0.5% and its 
phase angle does not exceed 20 min. with a burden 
of 75 volt-amperes or less at 85% power factor. 
Fig. 1 shows typical ratio and phase-angle curves for 
a potential transformer. At 70% power factor and 
100% burden the per cent ratio error is 0.67%. This 
means that if the transformer ratio were 100, to step 
down from 11,000 to 110 volts the actual ratio is 
100.67, and the secondary volts is 11,000 ->- 100.67 
109.27, or less than 0.75 volt error. At this error the 
phase angle is about 17 min. leading. The power fac- 
tor of the burden is always lagging when composed 
of ordinary meters and relay coils. Power factors 
may range from 80 to 100%, depending on the in- 
struments and relays comprising the burden. 

In current transformers, ratio and phase-angle 
errors are caused directly by the iron loss and mag- 
netizing current. For good current transformers, 
errors are negligibly small for commercial measure- 
ments. 

Both the ratio and phase-angle are higher at small 
primary currents than at rated current, for a given 
burden. An increased burden at a given power 
factor also makes both ratio and phase-angle higher, 
since it requires a larger exciting current. The phase- 
angle curve for burden Z is lower than that for 


voltage drop. 


Fig. 1—Typical ratio and phase-angle 
curves for potential transformers 
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Table I—NEMA Standard Burden and Accuracies for 


Potential Transformers 





Standard Burdens at Rated Voltage 


A 


Standard Accuracies 





Burden Secondary Power Limit of Limit of 
Designation Volt.Amp. Factor Class Ratio Error Phase Angle, 
Min. 





RS erat ee 13 10 1 +1% +40 
Eres eee 25 70 % +0.5% +20 
Reo eee eee 75 85 XY +0.25% +10 
(ee 200 85 





Table I|—Standard Burdens for Current Transformers* 








Burden Volt-Amp.at Power Ohms Ohms Ohms 
Designation 5Amp.,60Cy. Factor Impedance Resistance — 
60 Cy. 
EE RIE eee 2.5 90 0.1 0.09 0.044 
CR er 15.0 90 0.6 0.54 0.260 
Beco ccnes keen 50.0 90 2.0 00 1.730 





* The burden may be expressed either as volt-amperes at 5 amperes at 
the specified power factor, or as ohms impedance, ohms resistance, and 
ohms reactance. 


Table I11—Standard Accuracies for Current Transformers 





Limits of Ratio Error Limits of Phase Angle 








At100% Rated At10% Rated At100% Rated At 10% Rated 
Class Current Current Current Current 
ae +1° +2% +40 +80 
ly +0.5% +1% 20 +40 
Bie Git ek tea +0.25% +0.5% +10 +20 





burden X or Y because the power factor of Z is 
lower, as in Fig. 2. 

With so many variables it is difficult to make a 
simple statement of accuracy of a current trans- 
former. To meet this condition, the N.E.M.A. some 
years ago adopted a scheme similar to that described 
for potential transformers. Table II gives standard 
burdens for current transformers and Table III 
standard accuracies. 

Current transformers, like potential transformers, 
may be rated in any combination of standard burden 
and accuracies. A current transformer is rated 4X 
if its ratio and phase-angle curves do not exceed the 
limits of the 4 class when X burden is connected to 
the secondary. Thus a single current transformer 
can under this system be rated, +X, $Y and 1Z, and 
another transformer rated 1X, 1Y, and 4Z. 
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HIGH-PRESSURE 
WELDS AT 
RIVER ROUGE 


Last month in Power, pages 497, 498 and 499, 
appeared a description of qualification tests and an 
outline of procedure in welding the carbon-molybde- 
num piping in the new high-pressure turbine installa- 
tion at River Rouge Plant, Ford Motor Company. 
Here are basic weld types (Sketches A. B, C) and 
their dimensions (Table), together with a discussion 
of the technique of position welding. 

Welding technique in the field is varied to suit two 
conditions: first, the pipe in a vertical position, re- 
quiring a horizontal weld; second, the pipe in a hori- 
zontal position, requiring a vertical weld. 

VERTICAL WELD (Sketch E)—Lay a bead pene- 
trating both the end of the pipe and the backing or 
chill ring, then a similar one on the other side of the 
ring. Then join the two beads with a third in the 
middle, taking care to tie in all three properly. These 
three are made with }-in. electrode; following ones 
are made with y%5-in. electrode. Clean up metal al- 
ready deposited with a chipping tool, thus avoiding 
slag inclusion or porosity. Deposit a fourth or wash 
bead covering the first three and penetrating or cut- 
ting off 50% of the original pass and penetrating the 
pipe to a depth of about ;3; in. The next layer is in 
two beads covering the width of the weld, being in 
turn covered with a single wash bead. This procedure 
is alternated until the required metal has been de- 
posited. This usually consists of 12 continuous passes, 
making 7 layers. In all passes, penetration should be 
50% of the previous bead and about ;*; in. on the 
ends of the pipe. Tests show such weld material 




















Nominal 
Diameter OD A B Cc D E 
1,500-Ib. Joints (Sketch A) 
Ree eee ee 6.625 5.189 5.627 0.718 0.875 6.939 
* See ee 8.625 6.813 7.250 0.906 1.156 9.125 
ccc ccar secs 10.750 8.625 9.063 1.063 1.375 11.375 
"peepee 2.750 10.314 10.752 1.218 1.500 13.314 
RRA aie 14.000 11.313 11.750 1.344 1.750 14.813 
900-Ib. Joints (Sketch A) 
Be Pst 6.625 5.500 5.938 0.562 0.720 6.939 
eae 8.625 7.439 7.877 0.593 0.843 9.125 
SEEN 10.750 9.314 9.752 0.718 1.030 11.375 
| “eee at 12.750 11.863 11.500 0.843 1.125 13.314 
"5 lene eae le 14.000 12.125 12.188 0.987 1.150 14.813 
150-, 300- and 400-Ib. Joints 
6 6.625 6.065 6.128 0.280 
“See 8.625 8.071 8.134 0.277 
Eee! 10.750 10.136 10.199 0.307] Use 
aan ee 12.750 12.090 12.153 0.330 } Sketch 
enue 14.000 13.250 13.313 0.375] B 
” Sa oan eae 16.000 15.250 15.313 0.375 
Sees 18.000 17.126 17.189 0.437 
Sees hen, 20.000 19.000 19.063 0.500 | 
2i-in. Pipe 
ee eer ee 2.875 2.469 2.594 0.203 
REY ape a ee 3.500 3.068 3.193 0.216] Use 
ee es 4.000 3.548 3.673 0.226} Sketch 
* RES se 4.500 4.026 4.151 0.237| C 
eR es 5.563 5.047 5.172 0.258} 


equal to 95% of the tensile strength of the pipe, if 
the welder gets good penetration at the pipe. 
HorizontaL Wextp (Sketch D)—This is another 
problem, for here the welder does not have gravity in 
his favor, so must use a smaller puddle of metal and 
control it better. The initial three passes are the same 
as those made in the vertical weld, that is, weld both 
shoulders of the chill band to the pipe ends and tie in 
the two beads with a third down the middle. The 
rest of the weld differs only in size and number of 
beads. Instead of the wash bead, several successive 
small passes are made, uually a total of 43 passes or 
11 layers. Use of several passes avoids slag inclusions 
and porosity and give more refined grain structure. 
Suop Web (Sketch F)—Where the piece can be 
turned to any desired position, the ideal position for 
the electrode is 30 deg. off top dead center of the 
pipe. This allows slag to flow or fall off ahead of the 
deposited metal, resulting in a sound weld. As gravity 
can be put to use and good control of the puddle is 
possible, shop welds are similar to the vertical weld, 
with 12 passes and 7 layers. As in the other cases, 
4-in. rod is used for the first three passes and ?5-in. 
rod for the rest. Welding heats are constant in all 
three welds, the only variable being the length of are. 
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(D) Above -Pipe in fixed horizontal position, 
requiring a vertical weld. 12 passes or 7 layers. 
{E) Left - Pipe in fixed vertical position,requir 
ing a horizontal weld. About 40 passes or 8 layers 


F- DOWN-HAND ROLL WELD . 
Pipe rotating,position of electrode 30 deg. 
from top center. & passes or 5layers 








Simple Design Features Sucrest Plant 


Two 750-kw. turbo-generators and integral-furnace boilers on same floor level for 
convenience. Pulverized-coal firing, fly-ash catchers, in 250-lb., 550-deg. plant 





Bow-pressure steam requirements for sugar 


refining excee » exhaust fr > power-generat- 
fi ung exceed the exh uust from the powet gener it PRINCIPAL EQUIPMENT IN POWER PLANT SUCREST 
ing units. This permits steam and power-generating CORPORATION 
facilities to be combined into a simple, efficient, low- i RA ie eh a ld babcock & Wileox Co. 
‘ost installati } xe 2 of r this work Boilers, integral furnace type; heating surface, 4,377 
cost installation. A good example of how this works ong Mi nee ig A pb gn IB ogc Mis 
out in a modern sugar refinery is found in the new 39,000 Ib. per hr.; working pressure 250 Ib. per sq. 
' . ee .* in.; total steam temperature, 550 deg. F.; furnace 
plant of the Sucrest Corporation. volume, 1,691 cu. ft.; max. B.t.u. liberated per hr. 
a . ae > . : c ‘ 9 
This company is a subsidiary of the American gst ct. ft. = furnace ‘volume, pene a 
Molasses Co thi for ’ years has ee Air preheaters .... Vee or a ee .Prat-Daniel Corp. 
lolasses C 4 which lor ee ponerse h ” operated . Soot blowers .......... "Diamond Power Specialty Corp. 
large molasses plant in Brooklyn, N. Y. Steam for Flue-gas washer |............. Diz amond Power Specialty Corp. 
: : - . : F ae aps Ar ....Reliance Gauge Column Co, 
this plant was supplied by two old boilers operating i ii tea ae el ai a ©. Seles Co. 
at 100 Ib. pressure, all power being purchased. Combustion E quipment. = 
r > . Pulverized-coal burners, 2 per boiler..... Babcock & Wilcox Co. 
When the new sugar refinery was planned near the Coal pulverizers, feeders a exhausters, Babcock & Wilcox Co. 
ee . - = te - - Pulverizers driven by 30-hp. U. S. Elec gz. o. 
molasses plant, it was decided to install a high- squirrel-cage motors through muitiple V-belts 
pressure steam-power installation of sufficient racine eH gy Agi odin a chiclsaeswanmenecs ggg end a 
* Yoreed-dara ANB, GB cecevesessccscesescrsvee Se é Oo, 
capacity to supply steam for both plants and generate Driven by direct-connected 30-hp., U. S. squirrel-cage 
power with back- “pressure turbines exhausting into yy a a) See eres Green Fuel Economizer Co 
low-pressure process mains. Absence of turbine con- Driven by 40-hp. U. 8. Elec. Mfg. Co. squirrel-cage 
motor through flat rubber belt 
densing equipment and other features in the design Said wi die Aelia. fia a 
“ , > Coal-handling equipment, pintle-type derrick and 2 
permitted installation of an unusually simple, low cu. yd, clamshell bucket, derrick travels 360 deg. 
cost and easily operated plant. American Hoist & Derrick Co. 
The ob Com he dock adi | oe Ash-handling equipment, ‘“‘Tydro-jet”’....Allen-Sherman-Hoff Co. 
fhe plant is on the dock adjacent to the sugat Control, Valves and Desuperheater. aaa 
-e Ty . ‘Or ~ reni rT iv r Meeawater regulator ..........<... .. Bailey Meter Co. 
refinery » $0 coal can be conveniently received by Ae 5 aya ce gail a ee 
harge. Plant, coal-storage yard and coal barges at Blowoff valves ....... ......-. .. ..Babeock & Wilcox Co. 
he dock > so | | tl Fi . - Say ; Non-return valves .... ...... 5 Se eee ..Lunkenheimer Co. 
the dock are so located that a pintle crane installed Fiiplipressure VAIVES . 66.6. cc cect sc ns ees Lunkenheimer Co. 
ror ino - intc “+ora0e Var iver Low-pressure valves .......... fs Maia Lunkenheimer Co. 
for unloading barges into the storage yat d can delive: eee od etc Raita te. Commas Gere. 
coal from storage or barge directly to a 100-ton coal Reducing valves ..............++++-sce0ee '.+++..Hagan Corp. 
. st , oT ; ‘ RS TS DS Q8 7 7 er ee ae Fisher Governor Co. 
silo above the boiler plant. This crane, equipped with ao cass tig ay Sears M. W'. Kellogg Co. 
oy a - . nd bia " Se Pipe heat insulation.........s0.....00- Keasbey & Mattison Co. 
a <-Cu. yd. clamshell bucket, —_ only one man Desuperheater and control... ............s06 ..- Hagan Corp. 
to operate it; he can put one-day’s coal supply of 40 sie ati site mie ee 
ons > Sj j , - Boiler-feed pumps, 2, one turbine and one motor-driven, 
tons in the ilo in about tw o hours. siictaalanre ite, Co. 
Each boiler is fired by a single coal pulverizer and Turbine drive ....... ‘sss ss sea:'Terry Steam Turbine Co. 
: : M MRO. 36 oon sss cs we. ....U, 8, Bleetrie otors, Ine. 
two burners, as shown. Coal from the silo passes pump governots fo) ol Wkes Gasmnas On. 
er ec . reriz7e ay" Feedwater regulator ...... ats: toe iste Bailey Motor Co. 
over an automatic scale and to the pulverizer feeder, Feedwater treatment, Hall system. pia isle afoles faa ... Hagan Corp. 
rate of feed being controlled automatically by the Ash-handling system pump...... —— Steam Pump Co. 
inet ° i, ein a 1 af Ash-handling system eid pttshe sr . Warren Steam Pump Co. 
differential air pressure between the top and bottom Pump strainer .... eee vareisher Governor Co. 
> . ~ mar 4c 2 — cwamiay , Service-water pump .... .. .. . Ww arren Steam Pump Co. 
of the mill. Each burner is connected directly to the even Gy a Yeke. U. 8. ice, Mie C6. ennieeel- 
outlet of the pulverizer, coal flow being regulated by cage motor 
3 . Meters. 
air flow. Boiler meters RT NO RCT: Bailey Meter Co 
Boiler steam-flow me ters... 0... ste eae _Bailey-Meter Co. 
Boilers Steam-low meters ..  .....6606+% .Brown Instrument Co. 
‘i Pressure gages .... .. -Ashton Valve Co. 
p . . ress AES... ... x ate Co. 
The two water-tube boilers are of the integral- einer ae: -inhateaAsticestt | --nieeied fo: 
r ace ty y “e | “< ine eb Draft gages a pom eon ete nee -Bailey Meter Co. 
furnace type, without economizers, each having 4,377 Se ee tS a ee ae 
sq. ft. of steam-making surface. They are each Indicating thermometers....  .. ...... Moiller instrument Co. 
ac ° 2 rad ce Recording thermometers ........ et eatheatauie re Foxboro Co. 
rated 35,000 lb. ot steam per hr., at 250 lb. and 930 Recording thermometers .. ee — Bailey Meter (Co. 
deg. F. total temperature, but have supplied 40,000 Eaeenion Bow meter cetnperene 4 . Brown eo. 
Ib. per hr. Boiler design permits a very compact Flue gas analyzer...........-.. tees ees. 4+Hays Corp. 
equipment arrangement, the entire unit, including — fPavpines 2 nowcondensing, 12 1b, gage back pressure. 
furnace bottom and ash-removal equipment, being 4.500 r.p.m. geared to 750-kw. 0.80-p.f., 3-phase, 60- 
' : eycle, 460-volt, 1,200-r.p.m. generators 
above the operating floor. Turbines and gears ...... er ree Terry [en Turbine Co. 
‘ c : Generators and exciters........... ..Allis-Chalmers Mfg. Co. 
Ashes are removed from the furnace by hydraulic — Turbine-speed indicator... 06000000220 James G. Biddle Co. 
5 : . : my . has : 4 (CL oes TS re een re ee eee Terry Steam Turbine Co. 
sluicing into a pit outside the plant. From this pit Emergeney sacusioh Silt: aan uaa Minaiaa? Aeaharien Se 
they are lifted by the coal-handling crane, loaded on a 125-kw., 600-r.p.m., 460-volt alternator 
ky . ‘ COTS ETS TS Shee nana a rage nee RIEL Sterling Engine Co. 
trucks and hauled away. Generator ANG CKCITEr< .<< . o.c0ccc see vd Allis-C halmers Mfg. Co. 
j LS te wes. ee noe - a Switchboard meters and oil switches......General Electrie Co. 
A brick stack and an induced-draft fan for the two Automatic voltage regulator.......... ....Allis-Chalmers Co, 
boilers and a forced-draft tan on each boiler com- Automatic voltage PESUIATOR. .....<<% 06 . .General Electrie Co. 
. . ; 4 : : Soo). a re o...e+... Royal Switchboard Co. 
prise the draft equipment. The induced-draft fan is Plant built by) 62.2605 0 0000000. .....+...dohn H, French Co. 


in the stack breechings, the forced-draft fans on top 
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of the air preheaters. A flue-gas washer between the 
induced-draft fan and the boilers removes fly ash 
from the stack gas. The air heaters raise combustion- 
air temperature to 350 deg. I. and reduce stack-gas 
temperature to 375 to 390 deg. F., depending upon 
boiler load. 

Regulation of draft is by dampers in the boiler 
breeching and forced-draft ducts. Controls for the 
pulverizers and forced-draft-fan motors are on the 
boiler panels, that for the induced-draft-fan motor 
being nearby. Automatic combustion control was not 
provided in the original installation, it being consid- 
ered desirable to study plant operation for a while 
under manual control. An automatic system of com- 
bustion control will be installed in the near future. 

Feedwater is about 25% condensate returns, the 
75% make-up being city water without treatment. 
A careful check is kept on the condensate returns for 
contamination from leaks in the process system. All 
treatment of feedwater is done in the boilers, water 
conditions, as shown by test, govern the amount of 
blowdown. 

\ deaerating feedwater heater, rated at 70,000 Ib. 
per hr., is placed about 20 ft. above the boiler-feed 
pumps, which are on the boiler-room floor. One 
pump is motor driven, the other turbine driven. 
Normally the motor-driven pump is operated. 

The main power-generating units comprise two 






























































Two boilers, each rated at 35,000 

lb. of steam per hr, at 250 lb. 

gage and 550 deg. F., are pulver- 
ized-coal fired 


F YY. 2tet. 20 

Peet 
Right — Turbine-gener ”. oad tbe Mii iii 
ators and_ boilers, on = iii jai ddd fis itt 
same floor level to sim- = ' Me 
plify operation and per- re 
mit close cooperation 
between turbine and 

boiler operators 
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750-kw., 4,500-r.p.m. turbines, each geared to 460- 
volt, 3-phase, 60-cycle, 1,200-r.p.m. alternator with 
a direct-connected exciter. The turbines exhaust at 
12-lb. gage backpressure into the low-pressure proc- 
ess main. Demand for low-pressure steam at all 
times exceeds that supplied by the turbines, so that 
power is produced at less than 4,000 B.t.u. per kw.- 
hr., or about one-third that for the best condensing 
plants. 

\s space is not needed for condensers under the 
turbines, all equipment has been placed above the 
power-house floor, which is at ground level. Tur- 
bines and boiler are in one room, wuich simplifies 
operation and permits close co-operation between 
turbine and boiler operators. 

Emergency Gas Engine 

A 125-kw., 1,200-r.p.m. gas-engine-driven alterna 
tor provides emergency service and starts the plant. 
This unit is electrically started and operated on illu- 
minating gas, which was already at the plant. Thus 
storage facilities for fuel did not have to be provided, 
as would be required if gasoline were used. 

The old boilers that supplied steam at 100 Ib. pres- 
sure to the molasses plant have been shut down, but 
are held ready for emergency service. Steam at 100 
Ih. and 25 deg. superheat is now supplied through re 
ducing valves and a desuperheater from the 225-lb. 
header. A reducing valve between the 100 Ib. and 
low-pressure mains provides low-pressure-steam 
above that coming from the turbines. 

Meters have been provided to give a record of 
steam flow, feedwater and coal weight. These values 
combined with the records from other meters permit 
a close check to be kept on plant performance. In 
addition, steam to the various departments is also 
metered. These records allow each department to be 
charged with the steam used and provide a means 
of detecting sources of waste before they have caused 
large losses. 

The plant was designed by Clarence FE. Heath, 
vice-pres. of Sucrest Corporation, assisted by Frank 
C. Staples, plant engineer, and his associates. Opera 
tion is in charge of John Dobson, power-plant engi 
neer. 
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If you deal with magnetic 
clutches, you should know 
types available and how to 
make proper use of them. 


Here are the answers 
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Fig. 1—Twelve magnetic clutches connect six mo- 
tors to screwdowns on a cold strip mill and allow 
the screwdowns to be operated together or individu- 
ally. Fig. 2—Parts of a multiple-disk magnetic clutch 


Their Construction, Selection and Application 


N 
Ik OR production, economic, safety and other 
reasons on many power applications, it is desirable 
to connect and disconnect the power source and 
load at will by clutches or clutch couplings. Clutches 
may be divided into two general classes: magnetically 
operated and mechanically operated types. Only the 
former will be considered in this article. 

A magnetic clutch, fundamentally, is a friction 
clutch that is closed by an electro-magnet, a single 
disk with a single friction lining being shown in 
Fig. 3. Recessed into a steel magnet body, the mag- 
net coil is protected with a non-magnetic shield com- 
prising a heavy cast-bronze ring. This part of the 
clutch is bolted to the driving shaft hub, which also 
carries two slip rings that connect the magnet coil 
through brushes to a source of direct current. 

The magnet armature is a flat steel ring with an 
adjustable ring recessed into its face. This adjustable 
ring is faced with friction material and forms the 
friction element. A spring plate bolted to the driven- 
shaft hub supports the armature. This plate main- 
tains a small clearance between the two parts of the 
magnet when it is not energized, so that the magnet 
body can turn freely with the driving shaft, when 
armature and driven shaft are at rest. Friction 
between the two parts of the magnet, when it is 
energized, produces the driving torque to accelerate 
the load gradually and to bring it up to speed. If load 
exceeds the friction, slippage occurs to relieve the 
overload. 

An ait-gap between armature and magnet body 
is normally set at 0.04 in. when the clutch is en- 


gaged, the torque rating of the clutch being based 
on this setting. When friction-lining wear reduces 
the air gap to approximately 1/64 in. when the clutch 
is engaged, adjustment must be made to increase the 
air gap to 0.04 in. Because armature and magnet 
body do not touch when the clutch is energized, re- 
lease occurs practically instantly when the coil circuit 
is opened. 

It is well known that electro-magnetic pull in- 
creases as the air gap decreases. Therefore, friction- 
surface wear increases the pull on it and the torque 
that the clutch can develop. In most mechanical 
types, wear of friction surfaces and other parts de- 
creases clutch holding power. 

To increase magnetic-clutch capacity for a given 
diameter, multiple-disk designs are made, as well as 
single-disk units having a double friction surface, as 
in Fig. 4. In this design, the field and armature, field 
coil, field and armature service rings are all carried 
by the field hub on the driving shaft. Between the 
armature and field service rings is a steel ring faced 
on each side with friction lining. This friction ele- 
ment, in two parts for easy removal, is supported on 
an annular ring attached to a spring plate bolted to 
the driven-shaft hub. 

With the clutch de-energized, the magnet member 
can rotate freely, allowing the driven friction element 
to remain at rest. Energizing the magnet coil exerts 
a pull on the armature casting that flexes the spring 
plates and grips the friction element between arma- 
ture and field-service rings to accelerate the load. 

A roller pilot bearing at the clutch center, between 
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the driving and driven members, insures their con- 
centric engagement. This bearing is not to correct 
faulty shaft alignment, but does aid in keeping the 
two members in alignment. If misalignment does 
exist, 1t reduces the vibration and stresses on the 
shaft. However, magnetic clutches are not designed 
to take excessive misalignment any more than are 
flexible couplings, if they are to give long service. 
Excessive misalignment causes rapid wear of either 
a clutch or a flexible coupling. 

Another design of single-disk magnetic clutch is 
shown in Fig. 5. The magnetic body with its coil 
is mounted on the driving hub, the armature being 
freely mounted on tap bolts in the magnetic-body 
face and rotating with it. A spring plate bolted to 
the driven hub supports a double-faced friction ele- 
ment between the magnet body and armature faces. 
Energizing the coil attracts the armature toward the 
magnet body and develops torque to accelerate the 
load by putting pressure on the friction element. 
When the magnet is de-energized, small spiral 
springs recessed between the magnet body and arma- 
ture force them apart to release the clutch. 


Multiple-Disk Design 


In the multiple-disk design, Fig. 6, the armature, 
magnet body, clutch housing, pressure ring, drive 
ring, adjustable ring and adjustable ring screw are 
all supported from the driving hub. The pressure, 
drive, and adjustable rings have gear teeth cut in 
their outer periphery and are driven by correspond- 
ing teeth in the clutch-housing inner surface, there- 
fore revolve with it. The driven rings have a friction 
lining on each face and gear teeth on their inner 
periphery that engage teeth on the driven hub. 

Horizontal push rods connect armature and pres- 
sure ring so that when the coil is energized, the 
pressure, driving and driven rings are forced 
by the armature against the adjustable ring. 
Torque due to the friction between these 
rings accelerates the load and brings it up to 
speed. When the clutch is de-energized, 
springs recessed between armature and 
magnet body return the armature and pressure 
ring to released position. Amount of running 
clearance and movement of the armature can 
be adjusted by the adjustable ring, which is 
threaded into the magnet body. 

Fig. 2 an exploded view of a multiple-disk 
clutch, the parts of which can easily be iden- 
tified in Fig. 6. 

Magnetic clutches are used for a wide 
variety of applications, such as: 

Slip couplings, that shp at a predetermined 
torque as on tapping machines and dredge 


yn 
LO 


Friction ring----- 


Cor/ shrely~__ 


lector rings BSS 


Friction lining, 


As accelerating friction clutches, to accelerate loads 
driven by low-starting-torque power drives or to 
allow starting high-inertia loads with a normally 
rated power drive. 

On sectional drives, to accelerate and lock one 
section of a machine with another, such as on Four- 
drinier paper machines. 

Where automatic sequence control is required to 
start or stop a particular motion as part of a cycle 
on automatic lathes and forming presses. 

Where frequent starting and stopping of drives 
is required, driven by motors which have insufficient 
starting capacity for the application and where it is 
desirable to keep down the starting peaks, as on 
accumulator pumps. 

As a safety device to disconnect high-inertia loads 
for quick stopping when brakes are suddenly applied 
such as on rubber mills and printing press drives. 

Magnetic clutches are rated according to the torque 
they can develop with rated voltage across their 
terminals and a specified air gap, usually between 
0.03 to 0.04 in. between the armature and magnet 
body. This torque is a maximum beyond which the 
clutch will slip. The torque is expressed in pound- 
feet, that is, the torque equivalent of the clutch at 
1-ft. radius. For example, one type of magnet, 20 
in. in diameter, with a single friction surface, is 
rated 1,575 lb.-ft. torque. Magnetic clutches are also 
given a horsepower rating base on a speed of 100 
r.p.m. The 20-in. clutch just referred to has a rating 
of 30 hp. at that speed and is rated 30 & 5 150 
hp. at 500 r.p.m. Standard clutches are designed to 
operate at peripheral speed up to 7,500 ft. per min. 
and with special balancing up to 10,000 ft. per min. 

When a magnetic clutch is selected, the size re- 
quired for a given application will depend upon the 
peak horsepower or torque that must be transmitted, 
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pumps. 

For positive-engagement couplings to syn- 
chronize the motion of two rotating drives, on 
steel-mill screwdowns, flying shears, pinch 
rolls, etc. On some designs for these applica- 
tions, friction surfaces are serrated to insure 
positive engagement of the clutch. 
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Fig. 3—Single-disk type magnetic clutch with single 

friction lining. Fig. 4—Single-disk magnetic clutch 

with double-faced friction plate and two spring plates. 

Fig. 5—Single-disk magnetic clutch with double-faced 

friction plate and single spring plate, Fig. 6—Multiple- 

disk magnetic clutch — two double-faced friction 
plates 
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clutch permits starting and stop- 
ping compressor to control air 





shaft speed, frequency of starting and energy, due to 
slipping when starting or at other times, that must 
be absorbed. The maximum conditions must also be 
considered, as well as frequent and long starting 
periods and allowances made for factors not sub- 


jected to direct calculation. These conditions are 
provided for by using service factors. For many 


applications it is safe to select a clutch having about 
twice the full-load torque of the motor. 

To take care of widely varying requirements, 
clutches of the same diameter are made with different 
friction lining areas. 
may be made 


Kor example, a 24-in. clutch 
with three different friction lining 
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Fig. 7 (Top)—A 
16-in. magnetic clutch 
connects synchronous 
motor to pumps 


Fig. 8 (Above) 
—Magnetic clutch con 
nects motor to jaw 
through flat 
belt 


crusher 


(Below) —Magnetic 


supply 

















areas, such as 650, 500 and 330 sq. in. and be rated 
1,270, 2,700 and 4,200 lb.-ft. torque, respectively. 
The clutch with the smallest lining area has the high- 
est torque and the one with the largest lining area 
has the lowest torque. The former would be used 
where frequent starting is required at comparatively 
high speeds, where the latter would be selected for 
infrequent starting and slow speeds. 

Clutch manufacturers’ engineers are familiar with 
these problems and should be consulted. When you 
do this, give the normal motor or engine horsepower, 
peak horsepower of the load if known, kind of load, 
where the clutch will be located, number of starts 
per hour, speed of clutch shaft, maximum load to 
be started, any unusual conditions, shaft diameter, 
keyway size, and direct-current voltage available. 

All magnet clutches must be energized from a 
source of direct current. Power required varies with 
rating, being about 13 watts for a clutch rated 0.06 
hp. at 100 r.p.m. to 1,090 watts for a large unit 
rated 2,200 hp. at the same speed. 

Control of a magnetic clutch can be by most any 
means, either manual or automatic. It may be by a 
simple switch closed manually, applying full voltage 
to the magnet coil terminals. Or, a resistor may be 
connected in series with the magnet coil and cut out 
of circuit manually to gradually increase the torque 
developed by the clutch. It can be engaged and dis- 
engaged by a pushbutton at any one of several loca- 
tions, and controlled automatically by a pressure 
regulator, speed governor, temperature regulator or 
any other form of remote-control device. Where 
quick clutch engagement is required or for high 
break-away-torque loads double rated voltage is 
sometimes applied to the coil terminals and reduced 
to normal as the load accelerates. 

Information for this article was supplied by Cutler- 
Hammer, Inc., Stearns Magnetic Mfg. Co., Dings 
Magnetic Separator Co., and Twin-Dise Clutch Co. 


Fig. 9 (Left) — Magnetic clutches 

connect vertical motors to drive 

shafts for raising and lowering stage 
and orchestra platforms 


Fig. 11 (Below)—Magnetic clutch between 

two motors on a steel-mill roll screwdowns, 

permits operating the motors together or 
separately 























THE FEEDWATER SYSTEM 


i R THE Philadelphia Electric Co. Richmond Sta- 
tion, the original installation comprised two 50,000- 
kw., turbo-generators, units Nos. 10 and 11, later 
rated to 60,000 kw., and twelve stoker-fired boilers 
with economizers and air preheaters. Steam leaving 
the boilers is nominally 400 lb. per sq.in. and 700 
deg. F., and 375 lb. at the turbine throttle. Having 
complete water-cooled furnaces, an innovation when 
installed (1925), and ample draft-fan capacity, these 
boilers have each produced a maximum of 200,000 Ib. 
of steam per hr., an output greater than anticipated 
in their design. For this section of the station, the 
building, planned for four 50,000-kw. units and 2+ 
boilers, was completed. 

Unit No. 12, a 165,000-kw. tandem-compound 
turbo-generator, went into commercial operation in 
1935, and is the largest unit that could be installed in 
space provided for a 50,000-kw. machine. Normally 
steam for this unit is supplied from two 425-lb. per 
sq.in., 850-deg. F., 600,000-Ib. per hr. boilers with 
air preheaters. These boilers with their pulverized- 
coal equipment occupy floor space intended for four 
boilers of the original design. 

A steam pressure of 375 Ib. and 825 deg. F., aver- 
age temperature at the turbine throttles, was found 
to be most attractive, considering over-all economy, 
excess steaming capacity available in the old boilers 
and plant flexibility with practically single-pressure 
operation. Steam from the new boilers is sufficient to 
generate 135,000 kw., the present system rating of 
the unit. At times it is desirable to feed steam from 
the older boilers to the new unit. When this is done, 
unit efficiency is reduced, but investment in additional 
boiler capacity has been deferred until it is warranted 
by system-load increase. The condensate flow and 
boiler-feed pressure of unit No. 12 are controlled by 
Republic Flow Meters, Smoot control. This equip- 
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By N. J. Walker 
Project Engineer, 
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An automatic control system handles con- 


densate flow and boiler-feedwater pressure 


for a 165,000-kw. and two 60.000-kw. units 























Fig. 1 (Top)—Regulator determines 
excess-pressure valve setting, which 
in turn controls oil-pump operation 
for condensate-pump hydraulic cou- 
plings, Fig, 2—Control panel from 
which condensate flow and_ feed- 
water pressure are regulated. Fig. 3 
(Left) — Speed of the two conden- 
sate pumps on the 165 000-kw. unit 
is controlled by hydraulic couplings. 
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Fig. 5—Feed-water-system head curve 
and heads developed by boiler-feed and 
condensate pumps 


Fig. 6—Diagram of feedwater-system layout and 
control 


ment operates in parallel with the excess- 
pressure control on Units 10 and 11. For 
these units the condensate and feed-water 
systems remain practically as originally 
installed, the addition of No. 12 requiring 
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Fig. 6 is a diagram of the station feed- 
water system and its control. Condensate 
flows from the condenser hotwells of all 
three turbo-generators to the feed headers, 
common to all boilers, and is controlled primarily 
from excess boiler-feed pressure above steam pres- 
sure. This excess is increased or decreased on units 
10 and 11 by changing boiler-feed pump speed. 
Varying condensate-pump speed and therefore suc- 
tion pressure to the constant-speed boiler-feed pumps 
provides primary control on unit 12. 

Condensate pumps for units 10 and 11, two for 
each unit, one a spare, are driven by constant-speed 
motors. Hand throttling of pump-discharge valves 
varies their capacity. Condensate from these pumps 
flows through an air-ejector condenser and a low- 
pressure heater to an open-type deaerating heater, 
through a float-controlled valve, positioned by water 
level in the deaerator. 

When condensate in the deaerator reaches a pre- 
determined high level, control valve C closes and con- 
densate from the hotwell discharges to the surge 
tanks. A second float-controlled valve V, the opening 
of which is also determined by deaerator water level, 
permits condensate flow directly from the surge tank 
to the deaerator when its water level reaches an ex- 
treme low. Overflow from the surge tank discharges 
to the station storage tanks. When surge-tank level 
reaches its lower limit, storage-tank pump P starts 
automatically to make up the deficiency. 

Condensate in the deaerating heater discharges into 
the suction header of boiler feed pumps 4 and B 
which supply feedwater, through additional heaters, 
to the station boiler-feed headers. On each unit two 
of the feed pumps are variable-speed-motor driven 





Deaerator, 
Unit No.10 vd 


Condensate 


umps-7 
pump 7 


C 


and one steam driven. Speed of the motor-driven 
pumps is controlled by Ruggles-Klingemann excess- 
pressure regulators E, that on steam-driven pumps by 
Fisher excess-pressure governors F. The steam- 
driven pumps, for emergency use, start automatically 
when boiler-feed header pressure falls to a predeter- 
mined value. A turbine-driven pump was not in- 
stalled with unit 12. It was established that existing 
steam pumps on the older units would supply, in any 
reasonable emergency, sufficient water to the present 
boiler installation. A filtered water make-up line to 
each deaerator gives added reliability. 


Condensate Pumps 


Two condensate pumps, P?1, one a spare, each rated 
4,000 ¢.p.m. against a total head of 535 ft. and driven 
by a 700 hp. squirrel-cage motor through a hydraulic 
coupling, are provided on unit 12. Three boiler-feed 
pumps, P» rated 3,000 g.p.m. each against a total head 
of 865 ft. and connected directly to 800 hp. squirrel- 
cage induction motors, are also installed for this unit. 
Full load will require operating two boiler-feed 
pumps, their combined capacity being about 3,600 
g.p.m., approximately 20% in excess of normal ulti- 
mate maximum boiler-feed demand. Fig. 4 is a dia- 
gram of the pumps, heaters and piping for the heat 
cycle. 

A float switch on each bleeder heater closes the 
bleeder steam valve and sounds an alarm in case of 
high water in that heater. Fig. 5 gives the system 
head curve and the heads developed by the boiler-feed 
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and condensate pumps for various rates of flow to the 
boilers. The condensate pumps, unit 12, take their 
suction from the condenser-hotwell storage tanks T, 
which serve as a deaerator and absorb ordinary sys- 
tem surges. Discharge from the condensate pumps 
is through an air-ejector condenser a low-pressure 
drain cooler and a low-pressure feedwater heater to 
the suction header of the boiler-feed pumps P2, Figs. 
4 and 6. 

When the unit is started, the condensate passes 
through the air-ejector condenser and returns to the 
main condenser shell and hotwells. In the near 
future, nozzles will be installed in the condenser on 
the recirculating line, to spray condensate into the 
tube bank, insuring adequate cooling. Boiler-feed 
suction header H, is isolated from the original boiler- 
feed suction header H. Boiler-feed pumps P2, dis- 
charge through the remaining heaters R and the 
throttling-type excess-pressure control valve to the 
boiler-feed headers. Condensate- and_boiler-feed- 
pump starting equipment is interlocked electrically to 
prevent starting a boiler-feed pump until a condensate 
pump is operating. 

The control system installed with the new machine 
is designed to maintain the desired relation of boiler- 
feed pressure to steam pressure and proper balance 
of condensate flow between old and new units with- 
out unnecessary recirculation between their systems. 
The control will also prevent condensate pumps P; 
running at speeds low enough to cause unstable opera- 
tion. Control is accomplished primarily, as previously 
mentioned, by regulation of excess pressure. Steam 
pressure at nominally 400 Ib. per sq.in. to pump con- 
trollers U, E and F, may originate from either the 
old or new boilers, depending on operating conditions. 

Steam headers for the two sets of boilers are 
usually isolated by valves, /;. Pressure in the new 
steam header is normally higher than that in the old. 
The former admits steam through a check valve V2 
to the pump-control steam header Hy», to act on the 
steam side of the diaphragms, positioning pump- 
control regulators U, E and F. 

Steam may be supplied from the old boilers, to unit 
12, or from the new boilers to units 10 and 11, 
through division valves /; and a desuperheater. 
Water spray is applied only when flow is in the latter 
direction. When steam is supplied from the old 
boilers to No. 12 turbine, pressure in the old steam 
header is higher than that from the new boilers and 
check valves ’3 are opened admitting the higher 
steam pressure to the pump-control steam header 
Ho, closing the check valve V2 to the new steam 
header. 

When the three units are operating, or when No. 
12 is operating alone, boiler-feed pressure of about 
550 lb. per sq.in. is admitted to the pump-control 
boiler-feed header H3, and thence to the water side 
of the operating pump-controller diaphragms. Boiler- 
feed pressure for the new boilers is higher than that 
for which the station was originally designed and 
exceeds the pressure permissible on the old-boiler 
economizers. This condition requires an excess- 
pressure valve in the normal feed line to each of the 
old boilers. If the new boilers are out of service 
when units 10 and 11 are operating alone, boiler-feed 
pressure may be reduced, the excess above steam 


pressure being regulated normally by regulators E 
and in emergency by the governors I’. 

A regulator U determines the excess-pressure 
valve setting, which in turn positions contactors con- 
trolling operation of the oil-pump motor O, for the 
hydraulic coupling on each condensate pump, Fig. 3. 
With the hydraulic coupling an infinite number ot 
condensate-pump speeds may be obtained between 20 
and 98% of full motor speed, the speed being deter- 
mined by the amount of oil in the coupling. The 
motor, driving the oil pump, which receives impulses 
from the control system is reversible, injecting oil 
into the coupling when running in one direction and 
extracting oil in the other direction, thereby changing 
condensate-pump speed as required. If desired, con- 
densate-pump speed may be manually controlled from 
the panel, Fig. 2. 

In general, as the throttling control valve stem ad- 
vances toward open position, condensate-pump speed 
increases while as it moves toward the closed position, 
speed is reduced. Minute changes in excess pressure 
may, however, be made by control valve S, without 
change in condensate-pump speed. Regulator U and 
therefore the control-valve position are also subject 
to a secondary impulse from condenser-hotwell water 
level. The primary or excess-pressure impulse to 
regulator U will, however, override this secondary 
impulse. Ordinarily, the rate of pumping condensate 
from all operating turbines is equal to the rate at 
which steam is condensed in their condensers. 
Equalization of this rate on No. 12 with changes in 
load is accomplished with sufficient rapidity to main- 
tain, under normal conditions, water level in the 
storage hotwells within limits at which a draw-off 
valve 4 or a make-up valve V;, Fig. 6, will open. 
These valves, are actuated from condenser hotwell 
level, through a regulator Q, to discharge excess con- 
densate to the station storage tanks or to admit supply 
from these tanks to the condenser hotwell respec- 
tively. A condensing reservoir J maintains a constant 
head on one side of a diaphragm in regulator Q so 
that variations in condenser water level will produce 
the desired effect. 

Since the three units have been operating satisfac- 
torily in parallel for several months, it is reasonable 
to assume that the control system will continue to 
fulfill the requirements for which it was designed. 


Unusual Transformer 


A TRANSFORMER just completed at the G.E. Pitts- 
field Works for Consolidated Gas & Electric Co., 
3altimore, Md., has its cooling radiators arranged 
in three large banks to facilitate installation. Motor- 
driven blowers provided for each bank are arranged 
for manual control, or can be started or stopped 
automatically by changes in oil temperature. The 
transformer is rated 53,330 kva. with the blowers, 
and 40,000 kva, without them. Total weight includ- 
ing oil is 400,000 Ib., of which 34,000 Ib. is in the 
copper wire. It stands 243 ft. high and covers a 
floor area of 31$x41{ ft. Load-ratio control equip- 
ment is provided, affording different ratios of trans- 
formation and providing great flexibility in control 
of voltage and system power factor. 
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By Bennett B. Smith 


Cameron, Alo. 


The Harlan municipal 
plant with the water 
department at left 


i BO i 





Diesels Pay Their Way 


Harlan, lowa, began 40 years ago with a steam-electric plant. Seven years 
ago, it was replaced with diesels, to which a 1,000-hp. engine is being added, 


to bring station capacity to 1790 kw. 


7 
i ORTY years ago, Harlan, a city of 3,142 people struction, Harlan, a few months ago, began the 
in western Lowa, built its first steam-electric plant. use of a new activated sludge sewage plant which 
It gave good service until 1929, when the old plant was built at a cost of nearly $37,000. 
was becoming too expensive to maintain, costing Two years ago a high line to Shelby, fifteen miles 
$20,000 to $25,000 annually to keep it going. away, Was constructed at a cost of $16,301.49. This 

In 1929, a new plant was erected at a cost of line also takes in the town of Tennant and farmers 
$242,014.95, for which a bond issue of $160,000 along the way. Current is sold to the two towns at 
was voted at 5%. Sale of junk from the old plant their city limits at 242 cents per kw. and they in 
brought $12,848.07, which was applied on the indebt- turn sell it to their patrons. 
edness. Bonds have been retired until there is now So efficiently has the plant operated that a total 
outstanding only $38,000. Last vear, $20,500. of shut-down of about 15 min. has been experienced 
these were paid. in the time the plant has operated, the longest being 

Work on the new plant started in June, 1929, and — about 4+ min. due to fuel-pump trouble. A total 
it was put in operation the following Oct. 15. Change — expense of about $100 has occurred in those years 
from the old to the new plant came gradually unt! of operation. Interest on the investment is figured 
all service had been transferred. at 5% and depreciation at 5%. 

Three Fulton diesel units were placed in the new Current for street lights and all municipal build- 
plant, one 250-kw., one 350-kw., and one 440-kw. ings and parks is furnished free. Water for use in 
The cost of these installed was $70,000, plus the — cooling the engines (open system) is charged against 
cost of generators. the plant by the water department and last year 

Operation has heen extremely smooth and efficient. amounted to $244. 

Last year, 2,430,400 kw. were generated at a cost Rates for electricity are: First 20 kw. $0.05 per 
of $40,290.95 or 7.6 mills per kw on the board. This kw., next 30 kw. 0.04 per kw., next 50 kw. 0.03, over 
was an increase in production over 1934 of 21.6%. 100 kw. 0.02. Monthly minimum, $0.90. 

Included in this cost were: $12,372 for salaries. Complete records are kept of all expenditures and 
$2,889.95 for interest, $762.25 for lubricating oil, operations. Forms for these have been developed by 
and a few other items which made up the total. Net the plant manager, G. J. Woodhouse. A large log 
profit for 1935 was $20,095.47. sheet shows an hourly record of each generator and 

Harlan has purchased a new 1,000 hp. Fulton engine unit, current generated, fuel and lubricating 
unit now being installed in addition to the three — oil used, efficiency, street-light circuit cost, and 
now in use. A bond issue is to take care of this. water pumped. 

In May, the contract was let for the erection of ach month an itemized record is made showing 
a $21,974 addition to the present building. the total number of kilowatts generated, total fuel 

In addition to the new unit and building con- and lubricating oi] used, labor, rags or waste used, 
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and water for cooling. The number of kilowatts 
per gallon of fuel and lubricating oil are recorded, 
and cost per kilowatt on the switchboard is shown. 
Total average generation per day is figured and 
comparisons made with the same month of the pre- 
vious year. A daily record of each item is kept. 

The building housing the present plant is 60 x 75 
feet and 40 ft. high. The new addition is 53 ft., 4 in. 
by 55 ft., 4 in. and has a basement. It is on the 
south, or back, of the present building. The build- 
ing is heated in winter by exhaust from the engines. 
Along the rear poplar trees have been planted anil 
along the front a privet hedge. Ivy has been planted 
around the building and is beginning to cover it. 

The plant is managed by a board of three trustees 
appointed by the mayor, with approval of the city 
council. Operation of the plant is by three men 
and the chief engineer or manager, one lineman 
and helper, and one yard man a total of seven. 

Harlan also owns its water system, which is 
operated in an adjoining building in connection with 
the light plant. Current from the light plant is 
charged to the water department and last year this 
amounted to $4,971.20. In 1935, 117,634,000 gal. 
of water were pumped. 

Total receipts for the water department last year 
were $16,751.05 with an expense of $10,752.27, less 
difference of sales tax collected and remitted. The 
plant showed a net profit of $5,998.78. 


| 


HARLAN MUNICIPAL UTILITIES 


HARLAN, IOWA 





For montH enoinc. March 3l, 

KWH GENERATED 175700 
FUEL OIL USED 15207 __ GALLON e $0.0458 cost 
LUBRICATING OIL USED 70 GALLONS & $0.48 .. COST 
RAGS USED 68 POUNDS @ $0.18 cos 
COOLING WATER USED 69490 GALLONS @ $0.265 cost 
MISCELLANEOUS EXPENSE 

| PLANT LABOR 

| EXTRA LABOR 7" 

TOTAL COST 

KWH PER GALLON FUEL OIL 11,55 

| KWH PER GALLON LUB. OIL 2510 

| une ote uae Cee 7.9 mjlis 

} AVERAGE GENERATION PER DAY 5668 





Above—A sample monthly sta- 
tion report. Right—The three 
original diesels in the plant 
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D.C. Transformer 


LEFT-HANDED monkey wrenches, keys to the 
flagpole, nickel’s worth of radium, bucket of smoke, 
rope stretcher, morning gun report, and direct- 
current transformer—these have all come down 
through the years together as something to send the 
young engineer after. But now, the direct-current 
transformer becomes an actual fact, instead of a 
practical joke. 

Recently, Dr. A. W. Hull, assistant director of 
the General Electric Laboratory, speaking before 
the National Academy of Sciences in Washington, 
described such a transformer using two thyratron 
tubes. Thyratrons are gaseous-discharge tubes—recti- 
fier tubes containing a grid which controls starting 
of the discharge current. Thus, two or more, used 
with a transformer, can change direct current into 
alternating. The problem is greatly simplified by 
using electric circuits which maintain constant cur- 
rent on the line, allowing voltage, rather than cur- 
rent, to vary with load. A short-circuit under these 
conditions reduces the flow of power but does no 
harm to either tubes or circuit. If either tubes or 
circuit fails, the inverter tubes will resume operation 
within one cycle after failure. 

Maximum voltage on which such tubes will operate 
is inversely proportional to the current which they 
will carry. Rectifier units using 12 phanotron tubes 
| (rectifier tubes of the hot-cathode, mer 
| cury-vapor type) are required to 

change 200 amp. of a.c. to 200 amp. 

d.c. at 30,000 volts, and another similar 

unit using 12 thyraton tubes to change 

it back. Voltage of such a unit may 
he doubled, trebled, ete., by using two, 


1935 19 : . ‘ 
three or more tubes in series in place 
nee of each single tube in the unit, and 
$696.48 ; ; : 
$860 units themselves may be interconnected 
12.24 to give any desired voltage. Life of 
aad tubes depends upon the circuit, which 
15.5 | determines the velocity (hence the de- 
613.00 | structiveness) of impacts of positive 
.00 ions on the anode. 
“$1389.24 














Three candid shots at the Confer- 
ence, the first two at the opening 
session, the third at Safe Harbor. 
Left: Dr. Ing. Julius Dorpmueller, 
director-general of German Rail- 
ways. Center: Cordell Hull, Secre- 
tary of State (Dr. Durand in back- 
ground of both pictures). Right: Dr. 
Ing. Conrad Matschoss of the V.D.I., 
Harte Cooke of American Lecomo- 
tive Co., and Dr. Ing. Adolph Naegel 
of Dresden Technische Hochschule, 
Germany’s leading diesel expert 


52 Nations, 2,800 Engineers, at World Power Conference 


More than 2,800 engineers met in Washington Sept. 7-12, to 


discuss the national aspects 


of power problems. Practical 


engineering problems were studicd in round-table and _ private 
conferences, at the Niagara Falls A.S.M.E. meeting, and at the 
Second Congress on Large Dams 


Facep with the notable precedents 
set by the first plenary session in 
London (1924) and by the second in Berlin 
(1930), the American Committee, as host 
of the Third World Power Conference and 
Second Congress on Large Dams, labored 
for many months to assure its success. 
Assembling in Washington, Sept. 7, 700 
foreign delegates and members, and 2,100 
Americans, found the Nation’s Capital elab- 
orately prepared for the week of Con- 
ference sessions and social events. These 
sessions and events proceded, on the whole, 
with smoothness, dignity and efficiency. 

It is true that the subject matter of the 


Conference proper—the ‘‘national power 
economy” lay in the engineering  strat- 
osphere, but numerous technical tours 


before and after the Conference gave visit- 
ing engineers ample opportunity to  satis- 
fy their appetite ior bread-and-butter tech- 
nical information. According to latest re- 
ports, more than 500 participated in the 


technical tours. Moreover, the Niagara 
Falls A.S.M.E. meeting was keyed in, 
with a distinctly practical program. Fin- 
ally, numerous private “chinfests”’ gave 


engineers of many nations an invaluable 
opportunity to compare notes with tech- 
nical leaders of international reputation. 
Quite apart from any gains in technical 
information, most visitors stressed their 
personal pleasure in the numerous friendly 
contacts with engineers of other coun- 
tries. Those from abroad found in the 
Conference and its related activities an 
exceptional and highly valued opportunity 
to see America. This was_ particularly 
true of those who participated in the 
transcontinental “grand tour” following 
the Conference. 
It is probable 
history has 


that never before in 
such a representative group 
of business, governmental and engineer- 
ing leaders in the field of power been 
assembled in one place. 

The atmosphere of dignity normally as- 
sociated with a great international gath- 
ering was well maintained throughout the 
Conference and the accompanying social 
and diplomatic functions. In Washington 
delegates and members participated in 
several brilliant social functions, notably 
a reception and ball at the Mayflower 
Hotel, a garden party to meet Secretary- 


of-State Cordell Hull at the Robert Woods 
Bliss Estate, a boat trip to America’s 
shrine at Mt. Vernon, a great interna- 
tional dinner in the Union Station. In 
New York after the Conference, the 
Consolidated Edison Company gave a bril- 
liant dinner to the foreign guests just 
prior to their departure on the  post- 
conference tours. 

Among the notable examples of priv- 
ate hospitality was the all-day “Cono- 
wingo Reception” for foreign guests— 
contribution of the Philadelphia Electric 
company and its subsidiary companies. 
Hundreds came by special trains from 
New York and Washington to inspect 
the hydro plants at Conowingo and Safe 
Harbor. In true American style, they 
hobnobbed under great tents in camp- 
meeting style at lunch and dinner, sam- 
pled mint julips and barbecued - steer, 
watched the war dances of native Indians. 
Irom both the technical and social angles 
this Conowingo tour drew many favorable 
comments as an outstanding example of 
hospitality and good management. 

The dramatic climax of the Conference, 
in the opinion of most visitors, was the 
moment when President Roosevelt, at the 
conclusion of his address in Constitution 
Hall, pressed a button and set the Boulder 
Dam plant officially in operation. 

Planned as another bit of power drama 
was the N.B.C., broadcast from Dr. Ab- 
bot’s sun motor at the Smithsonian Insti- 
tution. The broadcast went off as planned 
except that the sun motor could not gen- 
erate the primary current for the broad- 
cast. Solder had melted at a vital spot 
earlier in the day and there was no time 
to make repairs. 

Because the Third World Power Con- 
ference was jointly sponsored by the 
American Government and U. S. private 
utility interests and because “the national 
power economy” was the basic subject, 
possible friction between opposing views, 
warmly held, was latent in every session. 
But the flames broke out only here and 
there and were then quickly extinguished by 
the ever-alert meeting chairmen. Both sides 
of the public-versus-private-power argument 
managed to get their views on the record 
many times, but open fights only rarely 
endangered the dignity of the Conference. 
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In all more than 300 papers were pre- 
sented by title. Their conclusions were 
summed up by “general reporters,” whose 
reports were followed by the reading of 
prepared discussions. The mass of this ma- 
terial was so great that space would not 
permit a comprehensive summary here. 
Moreover such a summary would be of lit- 
tle value to Power’s engineering readers 
whose practical concern is with technical 
matters rather than with the national power 
economy. 

The present report, therefore, will make 
no attempt at complete coverage, but merely 
spot certain highlights that will give the 
reader a general idea of the nature of the 
proceedings and their conclusions. Indi- 
vidual papers for detailed study may be 
purchased from the World Power Con- 
ference Headquarters, Interior Building, 
Washington, D. C. 


Opening Session 


Dr. Julius Dorpmueller, head of Ger- 
many’s railroads and acting president of the 
permanent World Power Conference, offi- 
cially opened the proceedings Monday eve- 
ning, Sept. 7, at Constitution Hall, Wash- 
ington, and immediately turned the chair- 
manship over to Dr. W. F. Durand, who 
welcomed the delegates in the four official 
languages of the Conference—English, 
French, German and Spanish. In his ad- 
dress Dr. Durand pointed out that our 
civilization depends upon natural energy 
in the form of gas, oil, coal and falling 
water. Falling water may reasonably be 
considered inexhaustible, but coal, oi! and 
natural gas represent a deposit from which 
we are now engaged in withdrawing the 
principal. It is elementary prudence, said 
Dr. Durand, to examine with patient care 
all circumstances that affect the use of these 
resources. 

The main address of this opening session 
was made by Hon. Cordell Hull, Secretary 
of State. He urged all members of the Con- 
ference to bend their efforts towards the 
preservation and promotion of world peace, 
and warned that a general war now might 
loose uncontrollable forces to destroy 
civilization. 

Following Secretary Hull’s address, Dr. 
Charles Camsell welcomed visiting dele- 
gates on behalf of Canada; Jose Colomo for 
Mexico, and Rodolfo Ballester for the 
Argentine Republic. Replies were made by 
delegates from Germany, Poland, Belgium, 
Denmark, Lithuania and Italy. 

The 300 papers submitted by the delegates 
of 52 nations and 9 international associa- 
tions were keyed to the following general 
topics: power resources, development and 














utilization ; significant trends in the develop- 
ment and utilization of power resources; 
collection, accumulation and publication of 
statistics with particular reference to inter- 
national use; organization of the produc- 
tion, processing and distribution of coal and 
coal products; organization of the produc- 
tion, refining and distribution of petroleum 
products; organization of the production, 
transportation and distribution of natural 
and manufactured gas; organization of 
private electric and gas utilities; public 
regulation of private electric and gas _ utili- 
ties; organization, financing and operation 
of publicly owned electric and gas utilities; 
national and regional planting and_ their 
relation to the conservation of natural re- 
sources; conservation of coal and coke; 
conservation of petroleum and natural gas; 
planned utilization of water resources; 
utilization of small water powers; regional 
administration of electric and gas utility 
facilities ; rationalization of the distribution 
of electric energy and of gas; rural elec- 
trification; national power and_ resources 
policies. 

There were a number of miscellaneous 
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papers, but few contained technical informa- 
tion concerning plant design, construction 
or operation. Papers presented to the Con- 
gress on Large Dams, however, decidedly 
more technical, dealt with such subjects as 
design, waterproofing, shrinkage, contrac- 
tion, expansion joints, special cements, geo- 
technical studies of foundation materials and 
the stability of earth dams. 

To help delegates from abroad visualize 
America’s power industry, various trade 
associations, government departments, pub- 
lic and privately owned power companies 
arranged displays both at the new Na- 
tional Museum and the Mayflower Hotel. 
At the museum the Boiler Manufacturers 
Association exhibited drawings and photo- 
graphs of typical steam-power-plant equip- 
ment. A complete model of the 165,000 kw. 
turbo-generator at the Richmond Station 
was exhibited through the courtesy of the 
Philadelphia Electric Co. Another model 
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of special interest was a cross-section of a 
pulverized-coal-fired Stirling boiler with air 
preheater and induced- and _ forced-drait 
fans. Drawings of 26 boilers, enlarged from 
the December, 1935, Power, illustrated mod- 
ern American types. An illuminated map 
showed all of the natural gas lines in the 
United States and accompanying data in- 
dicated the yearly production to be 960 bil- 
lion cu.ft. 

Municipal power developments in western 
United States were depicted in a picture 
display by the Department of Water & 
Power of the city of Los Angeles. The 
National Coal Association, in its exhibit of 
statistics, brought home the immensity of 
our coal consumption by a drawing which 
showed that the 500,090,000 tons of coal pro- 
duced annually would build a Washington 
monument one acre at the base and 91 miles 
high. 

A complete model of the power house at 
Bonneville Dam, which could be moved 
apart to show sections through the plant, 
together with a relief map of the project 
area, was exhibited by the War Depart- 
ment Corps of Engineers. 

An exhibit by the Federal Power Com- 
mission included 3-dimensional load curves 
of several utility systems, a map showing 
interstate transfer of electric energy and 
a diagram of the financial and managerial 
interrelations between leading utility sys- 
tems. The Power Division of P.W.A. de- 
veloped a relief map of the proposed grid 
system in Nebraska. 

Among the exhibits at the Mayflower 
were models and illuminated pictures of 
3oulder Dam and other large hydro-electric 
projects. Red electric lights on a large 
map spotted the principal utility steam plants 
and white lights the hydro developments. 

Participating in the exhibits were the 
Idison Electric Institute, Hluminating [én- 
gineering Society and Electrical Testing 
Laboratories. Other organizations exhibit- 
ing at the hotel were American Engineer- 
ing Council, American Telephone and Tele- 
graph Co., Diesel Manufacturers Associa- 
tion, National Research Council, U.S. 
3ureau of Mines, U. S. Bureau of Reclama- 
tion, U. S. Forest Service, and T.V.A. 

At the Conference sessions, the summary 
of the general reporter was followed by 
prepared discussions in various languages. 
Discussions read in English were simul- 
taneously translated into French, German 
and Spanish and the translations sent out 
concurrently with the actual delivery over 
ear phones at each delegate’s seat. A selec- 
tor switch at each seat made it possible for 
the delegate to select the preferred language. 
Discussion delivered in a language other 


than English was subsequently translated 
and delivered from the platform in English, 
and simultaneously translated to the other 
two languages over the ear-phone system. 


Significant Trends 


Papers on significant trends in the de- 
velopment and _ utilization of power re- 
sources were summarized by R. T. Beall. 
In Austria, he said, over 97% of the power 
was generated from imported coal in 1913, 
while in 1934 almost 73% of the total power 
was hydro-generated, and 23% made from 
domestic coal. 

In Germany, a high-tension grid system 
covers practically all of the country, and 
nearly every central station is connected to 
it, directly or indirectly. Cooperation of 
steam and hydro plants permits the handling 
of base loads by increasingly large central 
plants, while the local stations handle the 
peaks. 

Domestic coal is the primary power 
source in the United Kingdom; imported 
petroleum ranks next. Production of elec- 
tricity in Britain has increased nearly 300% 
during the last thirteen years, but the out- 
put of private utilities has changed little 
from 35% of the total of all utilities. 

Kilowatt-hours generated per metric ton 
of coal, coke and oil fuel in France has 
risen from 789 in 1922-1923 to 1,342 in 1933 
1934, an increase of 70%. 

Significant trends in the United States 
were covered by V. Bush. In steam equip 
ment, he said, there is no marked recent 
increase in either pressure or superheat. 
While manufacturers are prepared to build 
turbines up to 1,800-Ib. pressure, 1,000 
deg. F. and 209,000-kw. capacity, consequent 
advantages must be weighed against other 
factors. Commercial practice appears to be 
stabilized at somewhat lower values. For 
new installations, steam temperature has 
settled at about 850 deg. with reheat, or 
909 deg. without. There appears to be no 
tendency for pressures to exceed 1,400 Ib. 

Superposed mercury would im 
prove the maximum economy to about 
9300 B.t.u. per kw.-hr. Given equal boiler 
performance in the mercury and steam 
boilers, at equal cost and_ reliability, it 
would appear that such superposition would 
be more effective than would be increases 
in steam pressure and temperature. 

The steam turbine itself has been lowered 
in cost and improved in reliability, while 
improving slightly in efficiency, for mod- 
erate-sized units operated at 3,600 r.p.m. 
The limit in size at this speed is imposed 
by the connected alternators. The present 
size limit for units of this type appears 
to be about 50,000 kw. 
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Installations of diesels in the United 
States have increased notably. Sales (rated 
horsepower) were over three times as great 
in 1935 as at the previous peak in 1928. 
This has been primarily due to applications 
in mobile equipment. Advances in design 
have increased the output per cylinder of the 
larger sizes. Speeds are higher; 1,800 f.p.m. 
piston speed is now common. Specific out- 
put of engines continues to increase, due 
largely to increases in compression ratio, 
which has gone from 5.2 in 1932 to 5.5 in 
1933, and now to 6.2. However, no revo- 
lutionary changes have been made. 

In reliability, power units have made 
great progress. Fuel-burning systems and 
steam-generating units are now as depend- 
able as the turbines to which they are con- 
nected. Parallel improvement has occurred 
in condensers an auxiliary apparatus. New 
plants are now commonly built on the unit 
principle with availability factors as high as 
95%. There is also a tendency to replace 
banks of obsolescent small boilers by single 
large units. Conversely, there is a pause in 
the former trend toward larger turbines 
and a tendency to utilize units of moderate 
size directly connected to individual boilers. 
With this trend appears a tendency to elimi- 
nate the division wall between boiler and 
turbine rooms and ultimately to eliminate 
the building entirely. 

A striking instance of increased use of 
automatic control is in the control of super- 
heat, Mr. Bush pointed out. The tendency 
to operate closer to maximum safe tempera- 
ture of materials renders automatic con- 
trol of superheat almost essential, especially 
when a variety of fuels is utilized. Control 
apparatus utilizing thermionic tubes is used 
increasingly, but has not yet approached 
its ultimate utility. The fact that such de- 
vices may now readily be built for 20,000-hr. 
operation without attention should ac- 
celerate their adoption. 

Discussing the papers presented at this 
session, Viscount Falmouth noted the 
British tendency to disapprove of the use 
of pulverized coal in cities. The major 
power event in England has been the estab- 
lishment of the grid system. This has im 
proved economy and has reduced the ex- 
penditure of capital for unnecessary power 
development. He expressed the opinion that 
the privately owned utilities would even- 
tually become publicly owned. 


Speaking also for Great Britain, H. 
Quigley said that the grid system had not 
yet proved its operating economy, though 
there is a tendency to consider all of the 
25 plants as one station. England, he said, 
has followed with some anxiety the de- 
velopment of T.V.A. and the use of power 
generation here as a “yardstick” to measure 
utility rates. 

W. F. Finlay, Jr., pointed out that grid 
systems have been developed in this coun- 
try for many years. Over these inter-con- 
nections large amounts of power have been 
transferred from time to time; they proved 
their value during the recent American 
floods. The electric industry, he said, is still 
largely in its infancy ; in its further develop- 
ment the governments should profit by the 
experience of the utility operators. 


Organization of Utilities 


Thirteen papers were presented from ten 
countries on the “Organization of Private 
Electric and Gas Utilities.” Summarizing 
their conclusions, W. H. England said that 
development of long-distance transmission 
of electricity stimulated the consolidation of 
small private and publicly owned enterprises 
into large units. 

In Irrance the state has never sought to 
finance production of electric energy by 
steam, but has financed hydro-electric de- 
velopments when the proposed plans would 
notably improve the agricultural conditions 
or regulate stream flow. 


Pyramided holding-company groups ap- 
pear to be confined almost entirely to the 


United States. Where holding companies are 
found in other countries they have been 
limited to two or at most three layers. In 
the United States the corporate structure ot 
holding companies follows various patterns 
according to their particular function and 
relation to their operating companies. In 
some groups complete autonomy exists with 
respect to the operation and management of 
local companies. In certain cases, pyramid- 
ing has resulted from the demand that pub- 
lic utilities operating within their respective 
borders be organized under the state laws. 
Sometimes the dominating motive was the 
desire to gain control of operating com- 
panies in large and important areas. 
Power companies in Great Britain must 





obtain from Parliament specific approval to 
raise capital or make investments, but there 
is nothing to prevent their association as 
subsidiaries of a corporation constituted un- 
der the general law. 

In Hungary, pyramiding of either owner- 
ship or control is rarely found in privately 
owned electric utilities. Where it does exist 
it is at the most two-fold or three-fold. 

In Germany the national control is placed 
under the Reich Minister of Economy who 
can demand of the utilities any information 
regarding their technical and economic con- 
dition and can advise concerning technical 
and economic operations. Recent legisla- 
tion in a number of countries has enlarged 
government control over electric and gas 
utilities. 

Discussing the organization of privately- 
owned electric and gas utilities, Michel 
Deutch of Belgium expressed the opinion 
that holding companies have not caused in- 
creased rates, but have improved service 
and reduced cost. He likewise said that the 
United States is too large for a single grid- 
system. 

C. H. Merz of England said that the Eng- 
lish grid became necessary because the 
Government so organized certain parts of 
the English electric industry as to make 
interconnection difficult. The grid was not 
imposed by government on an unwilling in- 
dustry, but was asked for. Conditions in the 
electric utilities that need remedy are best 
cared for though the initiative of the indus- 
try itself. There has been no suggestion in 
England that municipal cost be used as a 
“vardstick” for measuring private per- 
formance. 

Guiseppe Cenzato of Italy disclosed that 
in his country 85% of the electric industry 
is controlled by nine large private com- 
panies. The balance is divided between pub- 
lic and small private enterprises. All pub- 
lic enterprises are state or municipal. Agree- 
ments are made between public and private 
owned systems as to their share of the 
market and the rates to be charged, so 
avoiding any unfair competition. 

M. F. Horm of Belgium expressed the 
opinion that the holding company is the 
best way to secure cooperation among op- 
erating companies. He compared holding 
companies with investment trust, mergers 
and service companies, indicating the ad- 
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vantages and disadvantages of each. The 
whole world, he said, is much concerned 
over our recent holding company act and 
hopes that care will be taken not to prevent, 
but to further, well-managed holding com- 
panies. ; 

The twenty papers submitted on “public 
regulation of privately owned electric and 
gas utilities’ were summarized by L. T. 
Fournier. He pointed out that in almost 
every country there appears to be recogni- 
tion of the fact that electric and gas utility 
business is effected with a public interest 
and is therefore subject to a degree of regu- 
lation to which ordinary private businesses 
would not conform. Laws in most countries 
provide that utilities furnishing electric gas 
services shall enjoy a monopoly in their 
respective areas, but some countries provide 
for competition where it is deemed neces- 
sary to protect public interest. 

Probably the feature of regulation gen- 
erally is the frequent reliance entirely on 
concession agreement to protect the public. 
The concessions granted private utility 
enterprises in a number of countries 
require that the facilities shall become the 
property of the governmental body grant- 
ing a concession after its expiration. 

The underlying principle of rate control, 
where it is fixed by the concession agree- 
ment or enforced by an administrative com- 
mission, is in most cases one which allows 
utility companies to earn a certain rate of 
profit on the money invested. It was noted 
that the principle of allowing a fair return 
on a fair value of the property used and 
useful in the public service, rather than 
upon the actual investment, is a distinctive 
characteristic of regulation in the United 
States. In practice the effect of this present- 
value doctrine is to require the public serv- 
ice commission and the utility companies to 
make expensive and time-consuming ap- 
praisals of utility property. One of the 
American papers said that this is the chief 
obstacle to effective regulation and, if not 
abolished or at least modified, may spell the 
doom of private ownership in the not-distant 
future. 

The other American paper took a dif- 
ferent view and maintained that the repro- 
duction-costs method of determining fair 
value has not affected the rate as much as 
commonly supposed. This paper decried the 
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system of utility competition. The duplica- 
tion of facilities can be no more justified by 
public plant than by private plants. The 
paper warned against excessive regulation. 

Discussion on this topic was opened by 
Viscount Falmouth of Great Britain, who 
pointed out that concession to utilities in 
England were granted for 42 yr. In Lon- 
don this tenure expired in 1931, but it was 
decided that the public did not want to take 
over the utility system at that time and the 
period of concession was extended for 40 yr. 
A feature of rate control in Great Britain is 
the development of a sliding-scale system of 
rate dividends. Under this method standard 
rates are figured to cover annual expenses 
and earn 7% on invested capital. If actual 
rates are less than standard, the resulting 
saving to customers is computed and the 
company may, subject to the profit available, 
declare an extra dividend equal in amount 
to 1/6 of the consumers’ saving. 

Dr. Malm disclosed that in Sweden com- 
petition is allowed between public and 
private utilities. The State, however, is not 
allowed any greater privileges than private 
utilities, and competition between them is 
kept on a fair plane so that both may exist. 
This has worked out satisfactorily, and there 
has been no compulsory rate regulation. 

The British grid is not owned or operated 
by the government, nor built by government 
money, C. H. Minshall pointed out. The 
hope of a rate reduction due to the grid has 
not materialized; this interconnection pri- 
marily prevents unnecessary capital expen 
diture. There is little difference in rates 
between public and private plants, and the 
public plant is not used as a yardstick to 
evaluate private utility rates. 

Mr. Davidson, representing Mayor La 
Guardia of New York City, said that regu- 
lation by commission in the United States 
has failed to perform and has not produced 
the lower rates demanded by the public. In 
New York City, he claimed the threat of 
municipal competition has brought about 
40% reduction in rates. 

E. F. Scattergood of Los Angeles insisted 
that the claims of yardstick municipal plants 
are unsound and cannot be substantiated. 
He said comparisons of rates had been 
made between municipal and private plants 
and that municipal rates are 15 to 20% 
lower. The lower municipal rates, accord 
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ing to him, are due to absence of tax on 
municipal operations. 

In Switzerland, said T. A. Schmidt, the 
government does not exercise any regula- 
tion over financing or management of 
private electric utilities. The various enter- 
prises agree among themselves concerning 
the zone of distribution. But the govern- 
ment owns all of the distribution system, 
and plans for new generating plants must 
be approved before construction. 


National and Regional Planning 


On the topic of “national and regional 
planning and its relation to the conservation 
of natural resources,” 12 papers were sub- 
mitted by 10 nations. These were reviewed 
and reported by David Cushman Coyle, who 
observed in his report that in considering 
the true meaning of conservation it becomes 
evident that planning for conservation is not 
an isolated specialty of science or of govern- 
ment, but is rather a way of treating the 
developments of science and of government. 

The approach to the subject of conserva- 
tion in Norway, which is also that of the 
American Government, may be distinguished 
as planning of the democratic type. The 
democratic planning as practiced in the 
United States for a century and a half 1s 
characterized by a maximum of private ini- 
tiative, combined with public regulation and 
public ownership at strategic points. 

In Germany the process of electric de- 
velopments has been affected by influences 
familiar in America. One is rapid growth 
of technical apparatus and operation. The 
other is the hampering network of legal ob- 
stacles growing out of a federal system of 
more or less independent. states. 

Dr. Rissmueller, in one of the papers sub 
mitted by Germany, showed that the im 
provement in thermal process in Germany 
from 1918 to 1936 is characterized by multi- 
stage heating of feedwater by non-con- 
trolled extraction from the main turbine, 
coupled with evaporated make-up. Throttle 
steam is limited at present to the critical 
pressure and a temperature of 930 deg. I 

There are no objections to the drum-type 
boiler up to a pressure of about 60 at- 
mospheres, as long as the design takes 
care of generation of dry saturated steam. 
Introduction of the steam economizer leaves 
only the high-temperature heating surface 
to free circulation and is leading steadily to 











forced circulation boilers. Increased output 
is obtained by utilizing the radiation in the 
furnace rather than the built-in heating sur- 
face. 

In turbine construction, the paper pointed 
to the construction of the largest single- 
shaft steam turbine made so far for 3,000 
r.p.m. for output of 60,000 kw., but, in gen- 
eral, for public utility power plants, 3,000- 
r.p.m. machines are used for outputs of from 
20,000 to 50,000 kw. 

In the United States, Mr. Finlay pointed 
out, since the beginning of the present cen- 
tury the electric industry has worked effec- 
tively towards the conservation of coal and 
construction materials. 

In closing his report of this topic, Mr. 
Coyle said, “We cannot expand our destruc- 
tion of forest soil, coal or petroleum without 
limit. Unless we mend our ways and stop 
living on our capital we shall not merely 
press against the limits of subsistence. We 
are threatened with a crisis in which essen- 
tial materials will be exhausted and the 
population will have to be drastically re- 
duced by war or starvation. Nature sets the 
terms; we must obey or suffer.” Discussion 
of this topic brought out that some progress 
is being made in the use of wind energy 
for power generation. The use of alcohol 
as a power fuel is not yet economical. City 
wastes are being used as fuel in some parts 
of the world and there is an urgent need 
to conserve oil resources. 

Among the miscellaneous papers was one 
prepared by the Municipal Lighting De- 
partment of Copenhagen, which discussed 
district heating in Denmark. District 
heating systems of some importance exist 
in eight Danish towns and in several large 
hospital establishments. Distribution sys- 
tems of these heating plants are most fre- 
quently owned by the municipalities which 
have paid the installation cost of the cen- 
tral-heating plant and the street mains. 
In all cases, the heat is supplied from the 
municipal electricity work. In six of the 
district heating systems, heat is distributed 
by hot water, which by centrifugal pumps 
is circulated through pipelines laid in con- 
crete conduits under the street. Four of 
the smaller provincial towns have distrib- 
uting systems for circulating hot water 
which is heated by waste heat from diesel 
engines. These systems also have supple- 
mentary steam boiler plants. In two heat- 
ing systems, an important portion of the 
steam is generated by burning dust in ro- 
tating furnaces. To the eight district heat- 
ing systems there were connected in 1935 
a total of 387 heating plants, requiring in 
all a maximum of 115,000,000 kilogram- 
calories per hr. with an annual total con- 
sumption of 223,000,000 kilogram-calories. 

By distributing hot water or low-pres- 
sure steam, it may be possible to combine 
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the production of power and heat so that 
the total thermal efficiency will be essen- 
tially increased. In a diesel power plant, 
circulating heating water may be used for 
cooling the diesel engine, after which it 
may be led through a tubular heater in 
the diesel exhaust. In this way the com- 
bined efficiency of the plant may be in- 
creased from 30 to 70%. Similarly, in an 
ordinary steam turbine plant with a ther- 
mal efficiency of from 20 to 25% a further 
45% oi the heating value of the coal can 
be utilized for heating circulating heating 
water by using heat otherwise lost to the 
condenser. 

Seasonal demands and hourly demands, 
however, are extremely variable. It cannot 
be taken for granted that the combined 
operation of electricity production and dis- 
trict heating can, in practice, be fully util- 
ized the year around. Whether it will be 
remunerative to run a combined system 
must be investigated in each individual case. 

Use of superheated steam has proved 
advantageous in that it reduces the loss of 
heat and trouble in connection with the 
drainage of condensate from the steam 
line. Pipelines are made up of seamless 
steel tubes with welded joints. For con- 
densate lines, copper tubes with welded 
joints are used. 

According to local conditions, the mains 
are laid in streets and given a pitch either 
with or against steam flow. At the lowest 
points they are drained by two steam traps 
in series. 

Steam and condensate lines are sup- 
ported by roller bearings in a concrete con- 
duit shaped like a box. After the lines 
are tested they are wrapped with corru- 
gated paper and the box filled with cell- 
concrete which solidifies into a highly por- 
ous structure with an insulating capacity 
equal to that of magnesia. After the steam 
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lines get hot, the corrugated paper wrap- 
per carbonizes, leaving the pipe free to 
expand, with no friction between it and 
the cell-concrete. 

In the Gothersgade station, Copenhagen, 
a new 45-atmosphere pressure boiler has 
been installed, together with a 2,000-kw. 
backpressure turbine exhausting at 10 
atmospheres to the heating distribution sys- 
tem. In addition, at the same station is a 
Ruths accumulator and two 5,000-kw. con- 
densing turbines. Exhaust from the 2,000- 
kw. turbine and steam from the Ruths 
accumulator may supply either the con- 
densing turbines or the district heating dis- 
tribution system. 


Roosevelt Starts Boulder Dam 


At an impressive ceremony Friday after- 
noon in Constitution Hall, President 
Roosevelt pressed a button, officially start- 
ing operation of the Boulder Dam plant. 
The instant reaction at the plant was 
broadcast back to the hall. 

Preceeding this dramatic moment, the 
President addressed the assembly, outlin- 
ing his own views of power problems in 
their national aspects. Excerpts follow: 

“The invention and adaptation to the use 
of the steam engine was a great event in 
human history. It caused an industrial 
revolution; it remade the world. It cre- 
ated new social-industrial problems many 
of which are still far from solution. It is 
not irrational to believe that in our com- 
mand over electric energy a corresponding 
industrial and social revolution is potential ; 
that it may already be under way without 
our perceiving it. 

“One of the social changes brought 
on by the invention and use of the steam 
engine was the concentration of workers 
into large factories and of people into 
large cities. We have not known what to 
do about it. Workers had to go to the 
steam engine, whose energy could not be 
divided into parts and sent out to them. 

“Now we have electric energy which can 
be and often is produced in places away 
from where fabrication of usable goods is 
carried on. But by habit we continue to 
carry this flexible energy in great blocks 
into the same great factories, and continue 
to carry on our production there. Sheer 
inertia has caused us to neglect formulat- 
ing a public policy that would promote 
opportunity for people to take advantage 
of the flexibility of electric energy; that 
would send it out wherever and whenever 
wanted at the lowest possible cost. We 
are continuing the forms of over-central- 
ization of industry caused by the charac- 
teristics of the steam engine, long after 
we have had technically available a form 
of energy which should promote decentral- 
ization of industry. 


A Vicious Circle 

rae “Years ago Steinmetz observed 
that electricity is expensive because it is not 
widely used, and it is not widely used be- 
cause it is expensive. Notwithstanding re- 
ductions in rates and increase of consump- 
tion since his day—which, by the way, have 
demonstrated the truth of his words—that 
observation still holds true. There is a 
vicious circle which must be broken, and 
wise public policy will help to break it. 

‘The experience of those sections of the 
world that have cheap power proves very 
conclusively that the cheaper the power the 
more of it is used.’ 
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Fig. 1—(Powell paper) Relative average cost of turbines, condensers and boilers. 


STEAM OVER NIAGARA... 
A.8.M.E. Stresses Coal Power 


Buffalo newspapers of Sept. 


18, over a Niagara Falls date line, 


featured steam as the dominant present and future source of power 
for America. Certainly, the A.S.M.E. meeting, held within the sound 


of America’s greatest waterfall, demonstrated an increasing reliance 


on power from coal 


From an engineering point of view, the 
World Power Conference was greatly en- 
riched by the pre-conference and _post- 
conference technical tours to important in- 
dustrial centers, and also, particularly, by 
the A.S.M.E. meeting in Niagara Falls, 
Sept. 17 and 18. Through a timely co- 
operative effort, the meeting was staged 
as part of W.P.C. Tour 3. Sessions cov- 
ered steam, hydro and diesel, but steam 
dominated the program and was referred 
to by several speakers as the basic source 
of cheap and abundant power. 

At the opening power session Thursday 
morning, papers were presented by Prot. 
A. G. Christie of Johns Hopkins Uni- 
versity; E. H. Krieg, American Gas & 
Electric Co.; James A. Powell, E. M. 
Gilbert Engineering Corp. 


Survey of Practice 

Titled “Development and Performance 
of Amercian Power Plants,” Professor 
Christie’s paper was a monumental sum- 
mary of today’s practice. Because of its 
very great length (23 pages in September 
Mechanical Engineering), an adequate ab- 
stract would be impossible. Following, 
however, are selected points of particular 
interest : 

In utility plants (private and public) in- 
stalled capacity at the end of 1935 was 
9,853,800 kw. in hydro and 26,279,300 in 
steam. Loads will probably grow faster 
than normal for some years, requiring 
much additional plant capacity. 


Low rates per kilowatt-hour depend on 
improved customer use factors and will be 
available when the consumption of individ- 
ual consumers has sufficiently increased. 
The growing utility tax burden (in 1934 
it was 14.1% of gross operating revenue) 
militates against lower rates. 

The U. S. Government has embarked on 
an extended plan for hydro-electric de- 
velopment. In most cases the sites 
lected apparently offer no adequate outlet 
for the large amounts of power available 
unless privately owned systems in neigh- 
boring territory are eliminated or absorbed. 

Estimated diesel production for 1935 was 
1,000,000 hp., divided approximately: Ma- 
rine, 20%; general industry, 20%; utilities 
(privately and publicly owned) 20%; rail- 
road, automotive and other 40%. 
Recent estimates of useful life of diesels 
range from ten to fifteen years. 

New steam stations will probably oper- 
ate on the regenerative cycle with no in- 
termediate steam reheating. New alloys 
permit the use of 1,000-deg. F. steam 
temperature and may eventually permit 
1,200 deg. <A tabulation of 29 recent in- 
stallations (including some under construc- 
tion) shows eleven operating above 1,200 
lb., twelve more in the 600-900-Ib. range. 
Seven operate at 900 F., or over, and all 
but nine burn pulverized coal. Bent-tube 
boilers are favored in the recent installa- 
tions. 

Except for the wider use of slag 
toms, no outstanding recent change 
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taken place in furnaces for pulverized coal. 
Coal, however, is ground finer than form- 
erly. Direct-iired units and automatic 
combustion control are generally installed. 
Kighteen stations use Cottrell precipitators 


Superposition 


Said Mr. Krieg, by means of superpo 
sition, 4,000 B.t.u. per kw. capacity is added 
to an existing plant at a cost of from S80 
to $110 per kw., so that a plant perform- 
ance of, say, 24,0C0 B.t-u. per kw.-hr. is 
decreased to 12,400 B.t.u. 

While opinions differ greatly as to the 
cost of superposed units, the American 
Gas & Electric study showed costs from 
$80 to $90 per kw. under their existing 
load conditions. The study did not indi 
cate that superposition would be attractive 
if used merely to improve efficiency when 
no new capacity is needed. The highest 
ratio of superposed capacity to existing 
low-pressure capacity offers the best re 
turn, as it gives greatest savings in oper 
ating cost and the lowest investment per 
unit of capacity. 

There is, however, a limit to the amount 
of superposed capacity that may be in 
stalled in any system. It often happens 
that the lowest load is 40% of full load, 
or even 25% in cases where some hydro 
capacity exists. lor the sake of local pro 
tection on a large system it may be unde 
sirable to shut down some _ plants 
pletely. This may mean that the 
posed plant must be designed to operate 
at 20% capacity if necessary. [Boiler and 
furnace problems must be considered care 
fully in this connection. For example, a 
slag-bottom furnace may place a 
limit on load, or a = dry-bottom 
an upper limit. 

Advantages of superposition may be sum 
marized as follows: 

1. No increase in 
lities. 

2. Ordinarily, no increase in condensing 
equipment. 

3. Capacity requiring only about 4,000 
B.t.u. per kw.-hr. is added at no more 
cost than for the same condensing capacity. 

4. Obsolete plants are brought almost 
to the top level of efficiency. 

5. Particularly adaptable to plants hav 
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ing existing turbines of 350 Ib. and 600 
deg. or less. 

6. Avoids need for more condensing 
water. 


7. Superposed turbines require only light 
foundations. 

8. Makes useful the excess of turbine ca 
pacity over boiler capacity in many old 
stations. 

9. Frequently involves few 
building, building equipment, 
and electrical equipment. 

10. In many cases the size of the super- 
posed unit will fit local growth more closely 
than would the best-sized condensing unit. 


changes 1 
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Too Many Tailor-Made Designs 


In “Design Trends in 500 to S800-Ib 
Steam Plants,” James A. Powell suggested 


that constant experimentation with new 
pressures and temperatures is a primary 
factor in high plant construction costs, 
and that the majority of medium-sized 


new central stations might profitably stand 
ardize on, say, 650 Ib. and 850 deg. F. 





Many factors, including government “yard- 
sticks” and popular demands, are forcing 
lower electric rates. At the same time the 
public demands additional expenditures to 
remove the noise, smoke and ash nuisances. 
Today’s situation is further complicated by 
rapidly growing loads requiring immediate 
new construction at a time when design 
personnel has been depleted by depression. 
Manufacturers of major equipment, sud- 
denly swamped with orders, delay delivery 
of urgently needed units. 

Moreover, the utilities, because of many 
public uncertainties, have held up execu- 
tion of plans for future expansion until 
the last minute. Such delay makes it 
difficult to have the additional plant ca- 
pacity ready for service when required. 

There should be some way to utilize 
equipment already more or less developed 
to keep down investment. Already, fixed 
charges exceed fuel costs, and they must 
henceforth carry more weight in the minds 
of designing engineers. Fig. 1 shows the 
average cost of turbines, condensers and 
boiler installations from 1915 to 1935, in- 
clusive, taking 1915 prices as 100%. The 
following discussion relates entirely to con- 
densing plants with 3,600-r.p.m. turbine 
units of from 5,000 to 25,000 kw., and 
boiler pressures of from 500 to 800 Ib. 


Turbine Prices are Up 


Turbo-generators cost more today per 
kilowatt than they have at any time in 
recent history. It is true, of course, that 
they are more efficient and dependable than 
formerly. For various throttle pressures, 
Fig. 2 shows the throttle temperature re- 
quired to produce 10, 11 and 12% moisture 
at the exhaust. It is based on 29-in. vacuum 
and 80% Rankine-cycle efficiency. Tur- 
bines for steam above 850 F. are still in the 
developmental stage. If the highest avail- 
ability is required they should not generally 
be used until several years’ additional ex- 
perience is available. 


Boilers Cost Less 


Today there is no such thing as a stand- 
ard steam-generating unit. The grouping 
of furnace, boiler, superheater, economizers 
and air heaters should be a tailor-made job, 
as these items are affected by steam pres- 
sure and temperature, type and price of 
fuel, load factor and many other factors. 
Yet the first cost of steam-generating 
equipment per unit of capacity has declined 
despite rising pressures and temperatures. 
Kecent developments have practically elimi- 
nated consideration of reheating plants. 

To obtain the lowest first cost, exit flue 
temperature should rise with boiler pres- 
sure. In general, the gas temperature 
(leaving boiler proper) should be from 200 
to 250 deg. greater than the saturation tem- 
perature of the boiler steam. This is 
plotted in Fig. 3. 

To protect the tubes of high-pressure 
boilers from the deaerating 
heater becomes a necessary piece of equip- 
ment. It should be connected in the cycle to 
operate slightly above atmospheric pressure 
under all conditions. Ordinarily one 
bleeder heater should be placed between 
condensate pump and deaerating heater, the 
others above. A turbine-driven boiler-feed 
pump exhausting to deaerating heater is 
always desirable. It would not appear 
economical to install more than two addi 


corrosi yn, 


tional bleeder the 
aerating heater. 

The foregoing remarks apply to pressures 
of from 500 to 800 lb. at the boiler, and 
50 to 75 lb. less at the turbine throttle. It 
is expected that the temperature range will 
be from 750 to 850 F., the specific tem- 
perature being governed mainly by the se- 
lection of the turbine. The immediate use 
of temperatures in excess of 850 F. will 
probably be limited to superimposed in- 
stallations. 


heaters beyond de- 


Discussion 

In a written discussion of Professor 
Christie’s paper, Paul W. Thompson of 
Detroit Edison said the new 60,000-kw. unit 
at Connors Creek would be ready in Octo- 
ber. Completed and long experience with 
the 1,000-deg. F. turbine indicates that this 
temperature may be safely used if alloys 
are suitable and stresses low. For high 
temperatures and pressures, he said, welded 
joints should be used, where possible, to 
avoid flange difficulties. 


Mr. Warren, General Electric turbine 
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Fig. 2—(Powell paper) Moisture content in 
exhaust steam for 29-in, vacuum and 80% 
Rankine-cycle efficiency. 


expert, hoped that engineers will make the 
public understand that high-pressure steam 
“tops” are a much cheaper source of power 
than new hydro plants. He suggested that 
adoption of Mr. Powell’s proposals might 
tend to halt engineering progress and said 
that 925-deg. F. steam can now be safely 
considered for new plants without waiting 
for more experience. 

In England, said Mr. Lamb of that coun- 
try, there is a tendency for “grid” stations 
to standardize on steam conditions around 
600 Ib. and 850 deg. 

Referring to the Powell paper, John Van 
3runt, of Combustion Engineering Co., 
said 825-850 F. steam is conservative. 
Agreeing that large boilers are tailor-made, 
he showed that the unit cost decreases 
rapidly as capacity increases. Large units, 
for one thing, take proportionately less de- 
sign work. 

Following are relative costs for unit ca- 
pacity in boiler units of varying total ca- 
pacity (cost in parentheses): 100,000-Ib. 
per hr. (1.0); 200,000-Ib. (0.7) ; 300,000- 


lb. (0.6): 400,000-Ib. (0.55): 500,000-Ib. 
(0.52): 700,000-Ib. (0.5);  1,000,000-Ib. 
(0.45). 


The time is now ripe, declared FE. G. 
Bailey, B.&W. vice-president, for some 
standardization along the lines suggested 
by Mr. Powell. An endless variety of de- 
signs and steam conditions will increase 
manufacturing congestion in the oncoming 
rush of new orders. Why not, he asked, 
build plants with greater flexibility to take 
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care of unexpected changes in fuels or 


other conditions. Even the tailor-made 
plant ceases to fit when the subject 
changes. Moderate standardization to meet 
today’s practical needs would not stop real 
progress. 

Closing the discussion of his paper, Mr. 
Krieg said that hydro will find it hard 
to compete with low-cost electricity from 
high-pressure “tops.” He hoped manu- 
facturers will let the user know what bonus 
he is paying for the luxury of hand-tailored 
designs so that the user may decide whether 
they are worth their cost. 

In his closure Mr. Powell stressed the 
point that he was not trying to start a 
fight with equipment manufacturers and 
that he did not imply that present turbine 
prices are unduly high. They may merely 
have been too low before. 


German Steam Progress 


Much interest was shown in a paper 
presented in English Thursday aiternoon 
by Prof. Otto Schoene of Berlin, one of 
Germany’s leading steam experts. German 
B.&W. will soon complete a plant generat- 
ing 170,000 lb. steam per hr, at 2,100 Ib. 
and 932 F. Another plant, by Kohlenschei- 
dungs Gesellschaft, will generate 264,000 Ib. 
per hr., at 2,000 lb. and 932 F. By August 
1 of this year there were 50 boilers in 
operation or erection in Germany for pres- 
sures above 1,500 lb. and over 100 for 
pressures over 750 lb. These are mostly 
in industrial plants, but a few utilities 
have superposed high-pressure plants. 

Under the heading of special boilers 
come Benson, Schmidt, Loeffler, Sulzer, 
La Mont and Velox. Only the first four 
are high-pressure boilers. Benson, La 
Mont, Loeffler and Sulzer have forced cir- 
culation, which makes it easier to arrange 
the heating surface. La Mont has enjoyed 
the greatest popularity for both new and 
revamped installations. I. G. Farben at 
Hoechst has a very important Loeffler in- 
stallation. 

Alloys available in Germany meet all 
present needs as to temperature and pres- 
sure. For the sake of good feedwater 
Germany favors using the “steam con- 
verter” (exhaust evaporator) to supply 
process steam. Qil causes less trouble in 
high-pressure boilers than in low. 

Cost of heavy drums has resulted in 
many 1- and 2-drum high-pressure boilers. 
Positive circulation is easily arranged with 
a 2-drum design. Steaming economizers 
are widely used. All boilers except the 
Benson use centrifugal feed pumps. Pres- 
ent pump speeds of 3,800 to 5,500 r.p.m. 
may be raised as far as 10,000 r.p.m. 

Single-casing turbines are preferred up 
to 30,000-40,000 kw. Few turbines of any 
size are built for speeds less than 3,000 
r.p.m. One steamship operates a_ high- 
pressure stage at 18,000 rpm. Today 
most high-pressure turbines are superposed 
installations. Of the two radial-flow tur- 
bines, Ljungstrom and Siemens, the latter 
is primarily a back-pressure-machine. One 
3,000-kw. Siemens turbine has an _ over- 
hung wheel to eliminate high-pressure 
packing. 

Advances in firing include progress in 
zoned chain grates and powdered-fuel fir- 
ing. Most successful in Germany is the 
Kramer pulverizer built integral with the 
boiler. Low-grade fuels of high ash and 














moisture are easily handled with this unit 
if volatile is at least 15%. The unit pulver- 
izer is used exclusively, and commonly 
with tangential firing. Underfeed stokers 
are rarely installed. To avoid imports, 
German plants must burn coals as poor as 
3,000 B.t.u., 40-50% ash. To burn the 
cheaper fuels simultaneously with the bet- 
ter grades, some plants combine pulver- 
ized firing with grates. 

Answering questions after his presenta- 
tion, Dr. Schoene said that German high- 
pressure plants are now almost exclusively 
industrial, but that there will undoubtedly 
be high-pressure central stations when new 
building gets active in that field. Ger- 
many has no slag-tap furnaces. In spite 
of the interest in new types, the great ma- 
jority of Germany boilers are still of 
“standard” designs. Of the more radical 
designs, the La Mont boiler, with forced 
circulation and tube orifices, is by far the 
most widely used. 


Sugar Refinery Plant 

The paper “Operating Experiences in a 
Super-Refinery Steam Plant,” by Daniel 
Gutleben, Pennsylvania Sugar Co., was 
notable for its frank reporting of operating 
difficulties. 

Process changes in the “Pennsylvania” 
sugar refinery so increased the power de- 
mand that the old 150-lb. steam plant could 
not supply it without waste of exhaust. 
A new plant, placed in operation in Feb- 
ruary, 1932, included two 250,000-lb.-per- 
hr. boilers operating at 400 Ib. and 505 deg. 
These are compounded upon the old plant, 
and the 400-lb. mechanical-drive turbines 
of the auxiliaries exhaust at 150 lb. into 
the old headers without unbalancing the 
existing system. Additional power is ob- 
tained through the bleeder turbine or re- 
ducing valves. 

The boilers, complete with pulverizers, 
economizers, air heaters, blowers, stacks, 
and automatic control, were furnished under 
one contract. The remainder of the equip- 
ment and the building were assembled and 
erected by the company’s engineering de- 
partment. Since the old boilers were 
needed to maintain refinery operations on 
a 24-hr. schedule, the usual ingenuity re- 
quired in such cases had to be employed, 
with considerable week-end activity. The 
cost of temporary devices to maintain 
operation, and the final removal of the old 
boilers, was in excess of $42,000. 

An ordinary day’s run (Aug. 30, 1935) 
requires 368 short tons of coal analyzing 
approximately as follows: Moisture, 2.21; 
volatile, 36.12; carbon, 54.91; ash, 8.91; 
sulphur, 2.27; heating value, 13,500 B.t.u.; 
ash fusion, 2,300 F. 

To design a hboiler’-to fit the existing 
space required departure from the con- 
ventional. Nevertheless, a simple, stream- 
line arrangement of parts was attained. 
The boiler can operate on natural draft 
from 30,000 to 80,000 lb. per hr., or on 
forced draft from 50,000 to 250,000 Ib. 
per hr. However, the usual requirements 
developed conditions not fully anticipated, 
which caused some tube failures in the pre- 
liminary operation of the boilers. These 
ceased after the installation of a drum 
baffle (24 years ago) to guide the water 
and steam. Lack of skill in operating tech- 
nique contributed to tube failures during 
preliminary operation. 


The purchasing agent had been fretting 
under the restrictions placed upon him 
by the old furnaces. During the last year 
of operation of the old plant 103,000 tons 
of low-volatile coal at $4.41 per*net ton 
were consumed. The following year the 
new boilers, with a 10% increase in per- 
formance, burned 85,000 tons at $3.20 per 
ton. 

About 50% of the feedwater is conden- 
sate; the remainder, which passes through 
the softener, is Delaware River water 
which has passed through jet condensers 
from evaporators and vacuum pans where 
it is heated to about 125 deg. F., and oc- 
casionally picks up some sugar through ac- 
cidental carryover. To combat accidents, 
two boiler-feed tanks, with a capacity of 
432,000 lb. each, are provided to serve alter- 
nate weeks. The tank not in use is kept 
full of softened water at 240 F. to be im- 
mediately available in case the operating 
tank becomes contaminated. In case sugar 
reaches the boiler, caustic soda is pumped 
into the feed line by the pumps formerly 
used for phosphate. Accidents of this kind 
are infrequent, as the presence of sugar is 
detected by conductivity meters. Starting 
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Fig, 3—(Powell paper) Flue-gas temperature 
leaving boiler and economizer or air heater. 


January, 1935, phosphate and caustic soda 
were substituted in the sedimentation tank. 
(Table for 1935 shows that 851,295,500 Ib. 
of raw water were treated at a chemical 
cost of $4,340, or $5.10 per million.— 
Editor). 

In 1935 the steam produced in the old 
boilers, at 150 lb. and moisture, 
amounted to 84,931,000 lb. In the new 
boilers, at 400 lb. and 505 F., it amounted 
to 1,703,418,700 1b.; a total in both of 
1,788,350,000 Ib. The fuel consumed by the 
new boilers was 82,000 tons of coal plus 
3,500 barrels of “bunker-C” fuel oil. Total 
unit cost of steam produced was $0.2852 
per thousand (including fuel, repairs, oper- 
ating labor and materials, auxiliary power, 
depreciation, interest and taxes). Fuel 
cost of steam was $0.2009 per thousand. 
Estimating the heating value of the coal as 
fired at 13,550 B.t.u., the overall annual 
efficiency is 80%. 

H. C. Hobbs praised Mr. Gutleben for 
his frank and honest presentation of oper- 
ating experiences. C. E. Joos, of Cochrane 
Corporation, referred favorably to his pio- 
neer work in boiler water conditioning. 
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Many World Power conference dele- 
gates passing through Niagara Falls on 
Tour 3 participated in a joint dinner 
meeting of the conference, the Engineering 
Institute of Canada and the A.S.M.E. 
Speakers included Wm. L. Batt, A.S.M.E. 
president; Dr. Wm. S. Durand, president 
of the World Power Conference, John 
Murphy of Canada, Dr. Conrad Matschoss 
of Germany. 

On the second day of the meeting many 
visited the Huntley steam power plant of 
the Buffalo General Electric Co. Before 
the visit, H. M. Cushing, chief engineer, 
described the main features of the plant, 
consisting of the older No. 1 plant unit 
and the newer No. 2. The slag-tap fur- 
nace was first developed commercially in 
No. 1. 

In the absence of V. F. Estcourt, of the 
Pacific Gas & Electric, Mr. Cushing read 
Mr. Estcourt’s “Design and operating prob- 
lems when using gas- and oil-fired boilers 
for standby steam-electric stations.” This 
paper showed the remarkable ability of 
suitably designed steam power stations to 
pick up sudden loads thrown on them when 
tied into a system in which hydro pre- 
dominates. Recent developments enable 
oil to pick up load almost as fast as gas 
firing. 

Points brought out in the discussion were 
that steam plants designed for base-load 
operation are frequently shifted to variable 
load in their later years, and also that 
system designers should not overlook the 
difficult problems placed on the steam 
plants by a predominance of hydro in the 
system. 

E. G. Bailey warned that no combustion- 
control system can handle a change of load 
any faster than the basic equipment (fans, 
firing, boilers, turbines, etc.) can be ad- 
justed. We need more knowledge of the 
characteristics of units under rapidly 
changing loads, he said. 

Space does not permit a report of two 
hydraulic sessions. Papers by Leslie J. 
Hooper, F. H. Falkner, A. C. Clogher 
and T. H. Hogg covered recent laborator\ 
hydro developments and hydro practice in 
U.S.A. and Canada. 


Notes from the News 


Since the Federal Housing Administra- 
tion’s limit on loans for modernization of 
industrial and commercial property was 
raised from $2,000 to $50,000 a year ago, 
such insured loans have reached a total 
of $30,000,000. FHA-insured loans by banks 
and other institutions for industrial mod- 
ernization of nearly $10,000,000 represent 
one-third of the total. Out of this, $7,000,- 
000 has been put into plant machinery and 
equipment. 

our additional power transformers have 
been purchased for Boulder Dam power 
project from Westinghouse. Designed to 
supply power to Metropolitan Water Dis 
trict of Southern California, they are rated 
at 55,000 kva. each, single-phase, 60 cycles, 


water-cooled, for stepping up from 
16,500 volts to 230,000 volts. They will 
take power from generators Nos. 5 and 


6, step up the voltage and transmit power 
a distance of about 237 miles. Total weight 
of each transformer after installation will 
be about 125 tons, and floor space for each 
will be 104x124 ft. Height from floor 
to high-voltage bushing will be 30 ft. 














BRITISH 


MANY British central stations are being extended, 
chief among them being Dalmarnock, Barton, Hams 
Hall, Battersea, Brimsdown, Barking, North Wil- 
ford, and Clarence Dock. Tir John has just been 
completed; Fulham soon will be. Dalmarnock, 
Barton, Barking and Brimsdown are _ installing 
traveling-grate stokers, Battersea and Fulham favor 
multiple-retort underfeed, North Wilford bin-and- 
feeder pulverized-coal, Hams Hall unit-pulverized 
coal and traveling-grate stokers, and Clarence Dock 
traveling grate stokers with pulverized-coal auxiliary 
unit. Steam temperatures are rising to 800 or 850 
deg., and dust removal is gaining ground. Battersea, 
Tir John and Fulham all have complete plants for 
removal even of sulphur in addition to fly ash, and 
over 100 British stations have centrifugal dust 
separators. Hams Hall, Nechells, and Willesden 
have electrostatic precipitators. Former stubby steel 



























Boiler room of No. 3 section, Barking, on 
the Thames Estuary, largest station in the 
British Empire. Present plant is 390,000 
kw., to which a 75,000-kw, set is being 

added. Eventual capacity is 540,000 kw. 


Below—Boilers and pulverized-fuel equipment being 
erected at Dunston 50-cycle station, Newcastle-on- 
Tyne, Brimsdown B station (not shown) now being 
built, will have two 210,000-Ib. per hr, Loeffler 
boilers operating at 2,000 Ib. per sq. in. and 940 
deg., supplying steam to a 20,000-kw, backpressure 
turbine exhausting to a 30,000-kw. condensing set 


Above—Dalmarnock Station at Glasgow has 
the short steel stacks now considered obso- 
lete in Great Britain. Two 50,000-kw, Par- 
( sons turbo-generators and six 200,000-Ib. 
& per hr. Yarrow water-tube boilers are being 
added, operating at 625 Ib. and 850 deg. 
Station capacity will be 237,000 kw. 


Below—Bradford Station, York- 
shire, has a 1200-lb. pressure B. & 
W. boiler fired by this traveling- 
grate stoker 
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stacks are being replaced by 300-ft. brick stacks to 
carry gas into the upper air strata. 

Details of additions are given in the captions, 
except for Barton, North Wilford and Clarence 
Dock. Barton is adding a 50,000-kw. turbo-genera- 
tor and two 200,000-Ib. per hr. boilers to operate at 
375 Ib. and 855 deg. Extensions last year included 
replacement of 12 short steel stacks by two 300-ft. 
brick stacks, one at each end and connected by one 
main breeching. North Wilford is adding four 
Combustion 200,000-lb. per hr. boilers operating at 
625 lb. and 850 deg. and a 30,000-kw. turbo-genera- 
tor. Clarence Dock is adding four 200,000-lb. per 
hr. boilers to operate at 450 Ib. and 750 deg., per- 
mitting both 50,000-kw. turbo-generator units to 
operate simultaneously. 

Photographs and data from David Brownlie, 
London, England. 


Fronts of the six Taylor multiple-retort stokers at 

Battersea, each 20 retorts wide and 49 tuyeres long, 

Width is 34 ft. 11% in., length 21 ft. 6 5/16 in. and 

grate area 752 sq. ft. (horiz. projection). The 868-sq. 

ft. units on the new boilers will be largest in the 
world 


Hams Hall (Birmingham) now has these short stacks re- 
placed by high brick stacks. Two 50,000-kw. turbo-alterna- 
tors, five boilers, two cooling towers and an _ electrostatic 
dust-separation plant have just been installed. An additional 
50,000-kw, unit and two 250,000-lb. per hr. boilers will be 
installed. The new boilers will have traveling-grate stokers; 
present equipment is on pulverized fuel. Note cooling towers 
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Battersea (London) is adding three new B. & W. 
300,000 to 375,000-Ib. per hr. boilers operating at 
650 Ib. and 850 deg, Six 300,000-Ib. per hr. boilers 
are already in use. The generating plant there 
consists of two Vickers 75,000-kw. units and a 
105,000-kw. set, largest in Europe 





Fulham (London) practically complete, has six, 3-drum, 
200,000-Ib. per hr., Stirling water-tube boilers with 
Taylor multiple-retort stokers, controlled-temperature 
superheaters, Bailey water walis, Foster gilled-tube 
economizers, Howden-Ljungstrom rotary air heaters, 
and two Vickers 60,000-kw. turbo-generators. A com- 
plete Howden-I.C.I. gas-washing plant similar to that 
at Tir John is installed, plus two 300-ft. concrete stacks 












SPEAKING 


OF 
POWER 


DELEGATES to the World 
Power Conference, particularly the 
foreign delegates, wilted many col- 
lars. Beautiful Washington is a 
hot town even in early September. 
However, no collars were wilted at 
the main sessions in the govern- 
ment auditorium. The room was 
air conditioned; the engineers got 
a taste of their own medicine and liked it. 
One might gather, from the newspaper reports, that 
the conference sessions staged traf- 
fic battles between the American 
advocates of government and 
private ownership. As a matter of 
fact, most of the meetings were 
very dignified—even academic in 
tone—with only an_ occasional 
sharp comment here and there. .. . 
Beneath the surface, of course, 
were some violent antagonisms, but even Emily Post 
could have found very little to criticize in the deport- 
ment of all concerned. 





.» . their own medicine 


6 
4 \ 


Ol 


academic in tone... 


Two French delegates took a 20- 
cent taxi ride in Washington. Fol- 
lowing the French custom of a 
10% tip, they handed two extra 
coppers to the bewildered driver. 
He is reported to have behaved 
diplomatically, making due allow- 
ance for strange customs. A Wash- 
ington taxi driver, incidentally, has 
to get used to anything... . Another taxi driver, 
more fortunate, accepted a 2-Mark silver piece (ex- 
change value 80 cents), for a 25c. taxi ride. He said 
he’d keep it as a souvenir for his children. Inci- 
dentally, the coin was handed to him by an American, 
not by a German. 





... 2-cent tip 


To most visiting engineers, the best part of the 
W.P.C. week in Washington was not the papers, 
which were mostly in the power stratosphere, but the 
chance to meet the members of the very large and 
distinguished foreign delegations—from 52 coun- 
tries. Old friendships were cemented; new ones 
were made. Technical ideas were exchanged and a 
worthwhile time was had by all. . . . Don’t misun- 
derstand that remark about the “power stratosphere.” 
It was not intended to imply that papers on the social, 
economic, and political aspects of power are not very 
much worthwhile. They are, of course, to those who 
must make decisions in that sphere. My point is that 
these papers did not contain much information that 
an ordinary engineer could use in his daily job of 
design and operation. 





To balance the Washington pa- 
pers, the A.S.M.E. meeting at 
Niagara Falls, with a much smaller 
attendance, got right down to brass 
tacks on power problems. All of 
the steam papers, except those of 
Professor Schoene and V. F. Est- 
court, appeared full length in the 
September Mechanical Engineer- 
ing. In one case, that of Professor Christie’s paper, 
full length means 23 pages of type and pictures! 
Professor Christie, by the way, put a lot of work into 
the paper and produced a monumental summary of 
today’s power-plant practice in America. Turn to 
page 551 for the high-spots of the Niagara meeting. 
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to brass tacks... 














One interesting thing about the Niagara meeting 
was the emphasis on steam made from coal as the 
primary source of cheap and abundant power, both 
now and in the future. In moments of quiet, the 
mighty Falls could be heard in the meeting room, but 
the engineers present could not get away from the 
conviction that power is generally produced most 
cheaply by steam, and that the most promising hydro 
sites have already been developed. . . . In the im- 
mediate future the high-pressure or superposed steam 
plants offer the utilities their opportunity to get added 
capacity at a moderate cost and at the same time 
greatly improve the efficiency of their systems. 


According to what I hear, a lot of folks are worry- 
ing about what air conditioning will do to water and 
sewer systems and ground-water levels. Chicago is 
figuring on a big increase in water demand. Lincoln, 
Neb., has a new ordinance providing that cooling- 
water discharged from air-conditioning systems must 
be piped to the storm sewer instead of the sanitary 
sewer. Many buildings and institutions are drilling 
their own wells to reduce water costs. Now the 
U. S. Geological Survey is beginning to worry about 
the effect of many such wells on ground-water level 
and will make tests in District of Columbia, Houston, 
Texas, and Atlantic City, N. J... . Of course, cool- 
ing towers would eliminate most of this water waste. 
Their greater use may be expected where water sup- 
ply is limited or costly. 


During the World Power Con- 
ference I had many pleasant con- 
tacts with Prof. Otto Schoene of 
the Berlin Technische Hochschule. 
Professor Schoene is one of Ger- 
many’s leading steam experts. His 
paper at Niagara Falls gave an 
interesting slant on German ex- 
periences with pressures as high 
as 2,100 lb. and temperatures up to 932 F. ... One 
hears a lot about the special boilers used over there, 
yet German engineers, like the Americans, generate 
most of their steam in boilers of standard design. 
.. . Unlike America, Germany must generally burn 
“brown coal” as poor of 3,000 B.t.u. (believe it or 
not) with 40 to 50% ash. Professor Schoene says 
it’s not so difficult with the right firing equipment. 


PHIL SWAIN 
Editor 


. . » higher pressures 
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W. VA. PULP & PAPER CO. 
COVINGTON, VA. 
375,000 lbs. per hour 


RILEY 


IN THE PAPER INDUSTRY 


Many of the country’s leading paper 
companies have recently installed Riley 
equipment. 


A few paper mill installations: 
West Virginia Pulp & Paper Co.—4 
plants 
Container Corporation 
Finch, Pruyn Co. 
Kalamazoo Vegetable Parchment Co. 
Crystal Tissue Paper 
Imperial Paper Co. 
Whippany Paper Board Co. 


It is up to the Engineer 


IT IS YOUR JOB TO CUT STEAM 
COSTS YOU OWE IT TO 
YOURSELF TO INVESTIGATE 


RILEY 
STEAM GENERATING 
EQUIPMENT 


It is up to the engineer to not only 
produce steam at the lowest possible 
cost with existing equipment, but to 
recommend to his executives the instal- 
lation of more modern and efficient 
equipment to further lower costs. 


When new equipment is installed the 
engineer owes it to himself to thor- 
oughly investigate Riley steam generat- 
ing equipment to assure himself of an 
installation which will not only equal 
but better his predictions of low costs. 


Engineer after engineer has had his 
eyes opened wide by the performance, 
economy, quality, reliability and engi- 
neering excellence of modern Riley in- 
stallations. When considering new 
steam generating equipment visit a 
number of recent Riley installations, 
talk with the operators of this equip- 
ment, see for yourself why plant after 
plant has swung to Riley. 





Things are happening 


Things have been and are happening in the boiler industry. 


New Standards have been established. Riley—not satisfied to 


rest on past accomplishments—looking to the future, demand- 


ing of its engineers that each installation shall be better than 


LARGE CHEMICAL PLANT 
CHARLESTON, W. VA. 
$0,000 Ibs. per hour 


RILEY 
IN THE CHEMICAL INDUSTRY 


One of the country’s best known and 
largest chemical companies installed 
three Riley units in 1935. Because of 
the satisfactory results obtained, two ad- 
ditional larger Riley units were installed 
this year. 


STANDARD OIL CO. OF CALIF. 
RICHMOND, CALIF. 
125,000 Ibs. per hour 
Stone .& Webster, Engrs. 


RILEY 


IN THE OIL INDUSTRY 


Two of the largest oil companies, be- 
cause of very satisfactory domestic in- 
stallations, have ordered Riley units for 
foreign installations, one at Naples, 
Italy, and the other on Bahrein Islands 
in the Persian Gulf. 


the previous one, has made 
tremendous progress in the 
Riley has 
undeniably climbed to the 


past few years. 


top. 


Because of the excellent re- 
sults, complete satisfaction, 
absolute reliability and gen- 
eral engineering excellence 
of recent Riley installations 
there has been a very decided 


swing to Riley equipment. 


FORSTMANN WOOLEN CoO. 
GARFIELD, N. J. 
80,000 lbs. per hour 


RILEY 


IN THE TEXTILE INDUSTRY 


Many of the outstanding textile plants 
have also recently installed Riley units: 
Forstmann Woolen Co.—2 plants 
Celanese Corp. of America 
Arnold Print Works 
Crompton & Knowles Loom Works 
Ames Worsted Co. 
Sunbury Converting Works—2 plants 
Aberfoyle Mfg. Co. 


REILEY wo 


STOKER CORPORATION Boston 


WORCESTER - 


New York 


MASSACHUSETTS St. Louis Cincinnati 











in the Boiler Industr 


Each installation has proven a valuable sales asset resulting in 


more sales and more a definite swing to Riley—61.4% of Riley 


sales to date this year were repeat orders from satisfied users. 


This preference for Riley equipment has grown to such propor- 


tions that Riley sales for 
1935 were greater than for 
1929, the boom year, and 
sales to date in 1936 have 
practically doubled those of 
the corresponding period of 
1935. 


Be sure to insist and thor- 
oughly investigate some re- 
cent installations of Riley 
equipment when considering 
new or additional steam gen- 


erating equipment. 


PENN SUGAR CO. 
PHILADELPHIA, PENN. 
350,000 Ibs. per hour 


RILEY 


IN THE SUGAR INDUSTRY 


Riley steam generating units have been 
selected for two of the country’s out- 
standing sugar refineries. The installa- 
tion at the Penn Sugar Co. has resulted 
n savings of several hundred thousand 
dollars per year. At the Savannah 
Sugar Refinery results have exceeded 
guaranteed performance—a Riley char- 
icteristic. 


WELL KNOWN GLASS PLANT 
NEWARK, OHIO © 
30,000 ibs. per hour 
Arthur Nelson, Engr. 


RILEY 


IN THE GLASS INDUSTRY 


Riley equipment was selected by one of 
the leading glass manufacturers for 
their newest installation where spun 
glass is manufactured. This installation 
has operated most satisfactorily at 
monthly average efficiency of 85.3%. 


TITANIUM PIGMENT CO, 
SAYREVILLE, N. J. 
125,000. Ibs. per hour 

Ford, Bacon & Davis, Engrs. 


RILEY 


IN THE PAINT INDUSTRY 


Titanium Pigment Co. for their new 
modern plant at Sayreville, New Jersey, 
selected three Riley steam generating 
units. Titanium is one of the country’s 
largest producers of paint pigments. 


COMPLETE STEAM GENERATING UNITS 


BOILERS - SUPERHEATERS - 
OMIZERS- - 


Philadelphia Pittsburgh Buffalo 


PULVERIZERS-~ - 
WATER-COOLED FURNACES - 


AIR HEATERS - ECON- 
BURNERS - 
STEEL CLAD SETTINGS 


Cleveland 


STOKERS 


Detroit Tacoma 


Houston Chicago St. Paul Indianapolis Kansas City Los Angeles Atlanta 








LYNN GAS & ELECTRIC CO. 
LYNN, MASS. 
250,000 Ibs. per hour 
Stone & Webster, Engrs. 


RILEY 


IN PUBLIC UTILITIES 


Many public utilities have selected Riley 
equipment— 
Lynn Gas & Electric Company, Lynn, 
Mass. 
Holyoke Water Power Co., Holyoke, 
Mass. 
Upper Michigan Power & Light, 
Michigan 
Ford Bend Utilities, Texas 
North Dakota Power & Light Co., 
North Dakota 
have all ordered Riley steam generating 
units complete with Riley fuel burning 
equipment within the past year. 


You can tell a good deal 
about Equipment by the 
people who buy it 


A PARTIAL LIST OF RECENT 
BUYERS OF RILEY EQUIPMENT 


Guide Lamp Company 
General Motors Corporation 
Standard Oil of California 
Bemis Bros. Bag 

West Virginia Pulp and Paper 
Socony Vacuum Oil Co. 
Carbide & Carbon Chemicals 
Owens-Illinois Glass 

Lynn Gas & Electric Co. 
Celanese Corp. of America 
American Laundry Machinery 
Crompton & Knowles 
Beechnut Packing 

Container Corporation 
Titanium Pigment Co. 

Crystal Tissue Paper Co. 
Imperial Paper & Color Co. 
University of Minnesota 
Arnold Print Works 
Continental Distilling 
Kalamazoo Vegetable Parchment Co. 
Forstmann Woolen Co. 
General Aniline Works 

Pet Milk Co. 

North Dakota Power & Light Co. 
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ENGINES of the MONTH 


Diesel-Gas-Gasoline 


AMON interesting and unusual _ internal- 
combustion engine plants recently installed or in 


] process of installation are those shown on this 
i page. At upper right is a Sterling crankless 
i diesel (Michell patents) being installed by Nor- 


ristown (Pa.) Water Co. to drive a centrifugal 
pump at 1,200 r.p.m. at a load of about 70 hp. 
Two similar units are being installed at American 
Ice Co., Sacramento, Calif., connected to a 100 
kw. Westinghouse generator through clutches, so 
that either or both engines can drive it. 


ed 


The second photograph shows the small auto- 
matic diesel installation in the basement of “Ye 
Eat Shoppe,” 732 Eighth Ave., New York, N. Y.; 
planned to pay out of savings. This is the first 
of a series being installed by Petroleum Heat & 
Power Co. It has two 60-hp., 4-cycle, 6-cyl., 
4'4x5™%-in. 1,200-r.p.m., Buda _ diesels direct- 
connected to 40-kw. Ideal generators governed to 
35-kw. maximum output. Vibration and noise 
transmission are avoided by cork foundation iso- 
lation and ceiling acoustic board. Summer load 
includes 30 kw. for air conditioning and 2 hp. for 
a cooling-tower fan, to give total load around 40 
kw., but in winter it averages about 20 kw. The 
electrical control system is similar to that used 
on No. 1 Park Ave., described in Power in June, 
1934, and designed by C. F. Strong. Batteries are 
included to carry momentary load swings. 


The third photograph shows five of twenty 
Sterling ‘“‘Viking’” gas engines now under con- 
struction, most of them to be used for powering 
oil-well drilling rigs similar to the unit pictured 
on page 562. Normal engine speed for such work 
is 900 r.p.m., the engines driving 60-cycle a.c. 
generators of 312-kva. capacity. They are direct- 
connected through a flexible coupling in combina- 
tion with a Link-Belt chain-type coupling for 
quick disengagement, where two or more engines 
are used simultaneously to drive generators, and 
where the units may be connected by chain or 
belt drive, so that either may be used to drive 
the mud pump. One 6-cyl. unit. is to be direct- 
connected to a generator for standby at the wate: 
works at Green Bay, Wis. An 8-cyl. unit goes 
to Clarksburg, W. Va., where it will drive a 
DeLava! centrifugal pump through reduction 
gears. 


The last two views show the 750-hp., 4-cycle, 
6-cyl., 16%4x21-in. Busch-Sulzer diesel just in- 
stalled by the Hotel New Yorker, New York, as 
an additional emergency and standby unit. This 
brings diesel capacity to 850 kw. to supplement 
the 2,200 kw. of steam engines, the earlier diesel 
being an 8-cyl., 14%4x18-in., 277-r.p.m., 530-hp. 
DeLaVergne. The new engine drives a_ direct- 
connected Crocker Wheeler generator and has a 
Woodward governor. It is installed in very lim- 
ited space between two building columns, so it was 
necessary to separate the fuel pumps and governor, 
putting the pumps on one side (as in the right- 
hand lower picture) and the governor on the other 
side of a column. Walk- 
ways are built out around. 
The whole unit is set on 
4 in. of cork and isolated 
with 3 in. of cork at the 
sides of the hourglass- 
shaped, steel-beam  rein- 
forced foundation (shape 
dictated by need _ for 
clearing column footings). 
\n automatic thermostatic 
{ valve provides city water 
or excess condenser water 
from the steam plant to 
the jacket-water storage 
tank. This is held at con- 
stant temperature, water 
being passed to the build- 
ing hot-water heaters or 
to the sewer if tempera- 
ture gets too high. To 
clear one column, the ex- 
haust manifold is set 
ibove the engine (see pic- 
ure on Jeft) with exhaust 
lines elbowed up to it. 
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Sulphate Ratio 
GOES UP WITH SPRAY-POND WATER 





By R. G. Rea 


Chief Engineer, Power Plant, 
The Ohio Oil Company 


A happy solution of a seemingly com- 


plicated problem. Well water gave too 


low a sulphate-carbonate ratio, but shift- 
ing to higher-concentration spray-pond 


water saved the day 


Dur boiler feedwater make-up amounts to prac- 
tically 50% of all water fed to boilers. This was 
taken from wells at a temperature of about 60 deg. F. 
To treat this water we used a continuous cold-process 
lime-soda softener. 

Two years ago, we supplemented this treatment 
with sodium aluminate to improve coagulation and 
added phosphate-tannin as an after-treatment to 
reduce the silica scale and to act as an inhibiter of 
caustic embrittlement. After some manipulation and 
adjustment of dosages we were able to get very good 
results as far as scale formation was concerned. 
However, continued tests showed our sulphate-car- 
bonate ratios to be far from what they should be, to 
conform to the A. S. M. E. Code. 

Our operating pressure being 260 Ib. gage, should 
carry a ratio of 3 to 1, whereas the ratio was barely 
2to 1. This gave us a great deal of anxiety. Our 
chief chemist informed us that several years previ- 
ously, the ratios were as high as 5 or 6 to 1. This 
further complicated the problem. 

Several outside water chemists were allowed to 
make surveys of our water conditions. All reported 
low sulphates in the boiler water, but no one seemed 
to see any alternative than to attempt to reduce the 
alkalinities or to add sulphate to our growing list 
of chemicals in treating the boiler water. 

In checking over the various tests made in the 
surveys, we discovered that there was a considerable 
drop in the sulphates after the feedwater passed 
through the pressure filter. Feeling that some addi- 
tional temperature in the softener water would 
improve this condition as well as to accelerate the 
chemical reactions, we decided to experiment by 
using a warmer water at the softeners. Discharged 
circulating water from the surface condensers was 
about 96 deg., as against the well-water temperature 
of about 60 deg., so we decided to change to this 
water for make-up. 

Condenser circulating water was taken from a 
spray pond 500 ft. long and 200 ft. wide, with a 
capacity of about 4,000,000 gal. This pond received 
make-up from the above-mentioned wells at the rate 
of about 1,500,000 gal. per day. Tests showed the 
well water carried about 6 grains per gal. of sul- 
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phates. When we tested the spray-pond water we 
found that it carried about 9 grains per gal. of 
sulphates, was caused by continuous concentration of 
the water in the pond. Therefore, when we changed 
over to the spray pond to get warmer water for 
softener make-up, we automatically increased our 
sulphates in the boiler water. This increase was 
sufficient to put us well above the 3 to 1 ratio, as 
prescribed by the A. S. M. E. Code. 

Ratios had been higher in years past simply 
because the pond water was originally used as 
make-up, but, because it was quite warm, it was 
discontinued in favor of the colder well water, 
as some of it was used to cool bearings. At the 
time no thought was given to the relative sulphate 
content of the two waters. 

Typical readings before and after the change to 
the spray pond for make-up are shown in the table 
in grains per U. S. gallon. 








Well Boiler 

Water Water 
Total Hardness as CaCOs 12.2 0.0 
Phenolphthalein Alk. . 5 0.0 41.8 
Methyl Orange Alk. ° . 8.9 45.6 

Chlorides as NaCL 1.30 12.40 
Sulphates “ NaSOs 6.0 61.0 

Spray-Pond Boiler 

Water Water 
Total Hardness as CaCO; 12.6 0.0 
Phenolphthalein Alk. af . 0.0 34.0 
Methyl Orange Alk. e . 10.0 38.0 
Chlorides as NaCL 1.6 15.8 
Sulphates “ Na2SOu 9.0 120.0 





The first readings taken, while using the well 
water as make-up, indicate a ratio of less than 2 to 1, 
while the readings taken after changing to the 
spray-pond water, indicate a ratio of better than 
3 to 1. The after-treatment used is no doubt re- 
sponsible for some reduction in alkalinities, but the 
increased sulphates, as shown in the boiler water, is 
the direct result of using the concentrated spray- 
pond water instead of the well water for softener 
make-up. 














GOOD INSPECTIONS 


Make 
ELEVATORS SAFE 


Pointers for the building 
engineer who inspects 
his own elevators 


By J. M. Myers 


A REGULAR system of inspection is one essen- 
tial to good elevator service, necessary to keep equip- 
ment in safe operating condition. The inspection 
should cover every part of the elevator, from the 
motor to the counterweights. It should be made 
thoroughly and by a competent person, either weekly, 
semi-monthly, or monthly, depending on usage, type 
of service, and age of equipment. A thorough clean- 
ing of all parts once a month will detect almost all 
small defects before they cause a breakdown. 

Ropes are usually the largest item of expense in a 
modern elevator. Their life is determined largely 
by operating conditions, unequal loading being one 
of the chief causes of short life. On a traction 
machine, unequal loading may develop from unequal 
stretch of the rope and unequal tread diameters of 
sheave grooves. The latter cause can be overcome 
by putting the grooves in good condition before the 
ropes are installed. 

Hoisting and governor ropes can be inspected best 
from on top the car. With the inspector on top, 
the operator runs the car to a position in the hoist- 
way where the counterweights can be reached. These 
are inspected, then the operator raises the car a foot 
or two at a time to allow the inspector to examine 
the ropes. On completion of this work, he examines 
the guide shoes, limit switches, and other equipment, 
on top of the car and in the hoistway. 

When you inspect the motor and elevator machine, 
check the clearance between motor stator and rotor 
with a set of long feeler gages. Note condition of 
the oil and its level in the bearings. Examine motor 
windings for oil, dirt, and obstructed ventilating 
ducts. Check the motor coupling and driving gear 
or mechanism for oil level, loose or worn gears or 
thrust bearings and for alignment. Inspect and 
clean the brake and controller to see that all parts are 
properly adjusted and working correctly. 

Look over drums and sheaves for looseness on 
their shafts and cracks in the spokes, and see that 
the ropes on drums and sheaves lead off properly. 









Test the governor by lifting the flyballs until the 
jaws grip the rope and note if the auxiliary switch 


functions properly. Then lubricate and reset the 
governor. 

Inspected the car and hoistway doors, check and 
lubricate their locks carefully, noting whether the 
doors latch readily when closed. Test the safety 
switch by opening it and then trying to start the car. 
When the safety switch is open, the potential switch 
should drop out to prevent starting the motor. If the 
car starts with the safety switch open, there is a 
short-circuit in its circuit that must be repaired 
before it is safe to operate the car. Examine the 
car and gate switches and clean them. When the 
gate switch is open, it should not be possible to 
start the car from the car switch. Go into the pit 
and have the operator lower the car sufficiently to 
inspect the safeties. Operate the safeties by hand to 
insure that they will work. Clean the jaws and 
lubricate all moving parts. 

Examine the compensating ropes from the pit, 
starting with the connections at the car. Make sure 
that none of the wires are broken at the sockets. As 
the operator slowly raises the car a few feet at a 
time, inspect the ropes. When the counterweights 
come down check the rope connections and the lower 
guide shoes. See that the counterweight and buffer 
have proper clearance. Keep the oil in the buffers at 
a correct level. 

Carefully look over the traveling cables for their 
entire length, for worn areas or other signs of fail- 
ures. This inspection will sometimes reveal one or 
more broken or partly broken wires in the cable. 

Inspection procedure will vary for different types 
of elevators, but it is a job for a reliable and consci- 
entious person, experienced in this type of work. 
Most elevator manufacturers maintain a crew of 
service men trained for this type of work, and for 
a nominal charge will make inspections and repairs. 
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Down 3.480 Ft. for $245.70 


Diesel-electric rotary drilling rigs are really movable power plants. Here 


is a typical one in operation near Hays, Kan., drilling for oil 


& 

SB eveRAL months ago, at the annual Oil Show 
in Tulsa, Okla., a new type of power plant for the 
oil fields was shown—the diesel-electric drilling rig, 
described in Power, page 650, Dec., 1935. The 
typical unit pictured here has just been installed by 
Palmer Oil Corp., Wichita, Kan., for drilling mod- 
erate-depth wells near Hays, Kan. The work is 
transitory, and usually far from roads, fuel and 
water supplies, hence diesels are well suited to it. 

Prime movers on this unit are two 9x 12-in., 
6-cyl., 260-hp., 600-r.p.m., Superior diesels, driving 
two 125-kw., d.c., 1,200-r.p.m., 250-200-volt gen- 
erators with 15-kw., 115-volt, direct-connected 
exciters. Iingines are V-belted to the generators, 
which are on one long shaft with a cutout coupling 
at its center. These provide power for a group of 
motors, including two 150-hp., 900-r.p.m., 200-volt, 
d.c., shuntfield, separately excited, 2-bearing, bracket- 
tvpe motors with forced-ventilating covers and 
motored blowers mounted on welded brackets above 
them, and a 150-hp., 900-r.p.m., 200-volt, d.c., 
bracket-type motor driving a slush pump through 
V-belts. The drilling motors provide power for 
drilling and hoisting through a gear unit. All elec- 
trical equipment is Westinghouse. 

The first well drilled by this unit was 3,480 ft. 
deep, and was drilled in 11 days, including 80 ft. of 
coring of about 70% recovery. Drilling required 
117 barrels of fuel at 42 gal. per barrel, costing 


Below—The slush-pump motor, showing 
the V-belt drive leading to the horizontal 
piston-type pump 


Bottom—A general view of 
the rotary rig, showing V-type 
starting-air compressor and 
control panels, t far right 
is a longitudinal view of the 
engine-generator sets with 
the connecting V-belts. 
Exciters are direct-connected 
and a cut-out coupling is pro- 
vided between generators 


about 5 cents a gallon delivered, a total of $245.70. 
Also 194 gal. of lubricating oil were required. While 
these figures are economical, somewhat better one 
are figured after the unit gets “shaken down.” Some 
indication of the compactness is given in the photo- 
graphs, and this is better emphasized by the fact 
that this portable power plant can be set up for opera- 
tion at a new location by shifting a few wires and 
pipes. 



































Left—The twin drill 

ing motors and the 

gear unit, showing 

blowers mounted on 
top 
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PRACTICAL AIDS TO OPERATION 








Flexible Mounting for 
Pressure Gage 


MountTep on the wall of a pumping station handling 
crude oil with plunger pumps and working at pressures 
up to 1,000 Ib. per sq. in., the gages on both suction and 
delivery lines were a constant source of trouble. Ex- 
cessive vibration combined with line pulsations to force 
the gage hand through a wide arc at each plunger stroke, 
causing rapid wear of the actuating mechanism and 
making accurate pressure readings difficult. 

To overcome this difficulty an automobile brake drum 
was bolted to the station wall, after five ;%;-in. holes 
equally spaced were drilled near its edge. The gage 
was suspended within this drum with five coil springs, 
as in the figure. Connection was made to the pressure 
line through a coil of ;%;-in. tubing. Both items for 
the job came from an auto junk yard, at a total expense 
of 37c. Since the change-over there has been no gage 
trouble, and = station operation has been improved 
through assuring the ‘operator he was reading actual 
line pressures. 


Longview, Texas ELTON STERRETT 


Explosion Doors Outside 


\ RECENTLY completed industrial power plant burning 
pulverized coal had the explosion doors mounted on top 
of the boilers, the customary location. Considerable 
trouble was caused by puffing of the furnaces resulting 
from low loads, full water walls and inexperienced 
operating personnel. At each puff, the explosion doors 
opened and a pall of soot would envelope the boiler 
and turbine rooms, which have no partition between. 
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To eliminate this difficulty the explosion doors and 


frames were removed from the boilers and mounted 
on the building roof directly over the boilers. These 


were connected to the flanged openings on the boiler 
roof by ducts of ;°j-in. iron. Excessive furnace pres- 
sures are now relieved directly to the atmosphere out- 
side the building, and the interior of the power house is 
free of soot. Moisture is prevented from making its 
way to the interior of the dead furnaces by protecting 
the explosion doors with metal boxes, fitted with handles, 
which are inverted over them. 


New York, N. Y. WILLIAM BARNES 
Accurate Control of 
Continuous Blowdown 
Continuous blowdown from two boilers in a large 


industrial plant, each rated at 400 |b. pressure and 
125,000 Ib. of steam per hr., is controlled as in Fig. 1. 
Blowdown is piped to heat exchangers and has its 
temperature reduced from 455 deg. F. average to about 
65 deg. These heat exchangers are located on the top 
erating of the boiler room, near the deaerating heater. 
From this point the blowndown is led through high-pres 
sure piping to the Hancock Flocontrol valves, through 
the blowdown meters and to waste. Valves and meters 
are located conveniently on the operating floor. 

Control valves are calibrated for various settings, and 
from these data a blowdown chart, Fig. 2, was 
Each control valve has its own chart above it. 
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fitted with a pointer to show the desired rate of blow- 
down is mounted under the chart. 

Each day the chemist who tests boiler water sets the 
hand on the dial to the desired blowdown rate. Once an 
hour the boiler operator determines from the feedwater- 
meter chart the average rate of flow to each boiler for 
the hour just past. He finds this value, say, 75,000 Ib., 
on the left-hand side of the chart, Fig. 2, and runs 
horizontally to the line of desired rate of blowdown, 
say 5%, and then drops vertically to the correct blow- 
down-valve setting. In this case, the valve setting is 
slightly over 0.7. The valve is now changed to the new 
setting, and remains there for the next hour, when it 
is again reset by the procedure just described. 

The average blowdown is 5%, and this value is 
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Blowdown-Valve Setting 


easily maintained to within £0.1%. The system has 
the advantage of compensating automatically for wide 
variations in steaming ratio. No effort is made to com- 
pensate for varying percentages of makeup, as this 
remains fairly constant at about 70%. Should this 
become a factor, it could easily be taken into considera- 
tion. Blowdown meters are not necessary, provided 
means are available for calibrating the control valves, 
but they serve as a check on the amount of blowdown. 


New York, N. Y. JosePH GISH 
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Dangers of Welding 
Leaky Staybolts 


INTERNALLY FIRED boilers usually have the combustion- 
chamber sheets supported by staybolting to the wrapper 
sheets. Starting up or shutting down the boiler or 
changes in combustion rate cause temperature changes 
that produce appreciable expansion and contraction in 
the firebox sheet. This movement, generally known as 
“breathing,” sets up localized stresses in the plate 
adjacent to the threaded staybolt holes. 

Internal corrosion of the boiler is often greatly 
accelerated in highly stressed areas. It may cause a 
simple reduction in plate thickness, affecting the area 
immediately surrounding the staybolt holes, and it may 
produce minute corrosion-fatigue cracks. While it 
would at first appear that this corrosive effect would be 
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equal on the wrapper and the furnace sheets, practice 
proves that it is more pronounced on the fire-box sheet 


due to the. higher temperatures there. This reduces the 
plate thickness and number of threads holding on the 
staybolt holes and causes leakage. 

When the furnace sheet is thus affected, it is in a 
dangerous condition. Welding around the edges of 
the staybolt heads in the firebox to stop the leakage has 
been tried on the assumption that the original strength 
of the plate was maintained. The latter idea is false, a 
number of serious boiler explosions having resulted 
from this repair method. 

The action taking place from welding the staybolt 
heads can be seen in the diagram. The figure is not 
exaggerated, and this condition actually existed in one 
boiler that exploded. Welding heat distorts and reduces 
the strength of what little thread contact is left in the 
staybolt hole. Further, the thin plate heats to welding 
temperature much more rapidly than the solid staybolt. 
Thus the weld metal fuses securely to the plate, but is 
poorly bonded to the staybolt head. When the boiler 
is brought up to pressure, the firebox may tear loose 
from the staybolts and collapse violently, resulting in 
a bad explosion. 

Any staybolt leakage should be investigated carefully. 
If produced by a faulty thread, and not corrosion, light 
caulking of the edges of the staybolt head may stop it. 
[f not, it is best to drill and tap the plates for the next 
larger bolt, taking care to have clean-cut threads. 


Boston, Mass. C. O. DissLe 


Plate glass 


Step on button to light lamp 
Bee wae 


Thermometer 





Simplifies Reading Thermometer 
in Brine Tank 


In MANY ice tanks where the thermometer located 
in the brine it is necessary to lift a cover and take out 
the thermometer to read it. To make this >peration 
simple, I installed an automobile starting switch and a 
lamp under the tank cover near the thermometer, as 
in the figure. Then I supported the thermometer in a 
clip just below an opening in the tank cover, and closed 
the opening with a piece of plate glass. Now, to take 
a thermometer reading I step on the switch. The lamp 
lights, and I can take the reading from where I stand. 


Cleveland, O. Frep W. SCHNEIDER 


Added Resistance to Control 
Corrects Coal-Larry Trouble 


TROUBLE often developed on a traveling weigh-larry at 
our local municipal power plant. Anti-friction bearings 
on the main shafts would fail, jam, and stop the larry 
motor. Also contacts burned on the controller. Fuse- 
blowing also gave a lot of trouble, 30-amp. fuses 
blowing on the 10-amp. motor circuit. Due to constant 
reversing of the motor, its windings became loose in 
the slots and finally failed. Then the four flanged wheels 
on which the larry operates began to break. 
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We decided that starting torque of the motor was 
too high and was causing all the trouble. The con- 
troller was only a reversing motor switch with a stop- 
and-start switch, therefore provided no speed control of 
the 220-volt, 3-phase, squirrel-cage motor. We made 
up two coils, each of 500 ft. of No. 14 wire, and con- 
nected one in each of the two outside legs of the circuit, 
as in the diagram. Now the motor starts slowly. After 
two years’ operation, we find that this change has cured 
all larry troubles. Two old auto-transformer windings 
have been substituted for the No. 14 wire. 

This change also solved the problem of stopping the 
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larry under the overhead bunker coal chute. Due to 
high starting torque of the motor, the operator had 
difficulty in bringing the larry to a proper stop to match 
the coal chute. In filling the stoker magazine now, it 
is possible to open the coal gate to let the coal run into 
one end of the stoker hopper and by jogging the con- 
troller one can easily fill the hopper for its full width. 
Columbus, O. Fred E. SCHUBERT 
Chief Engineer, 
Municipal Light Plant 
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Many boiler plants equipped with oil burners are 
troubled with a pulsating action of the fire. The pulsa- 
tions may occur only at certain loads or over a wide 
range of capacity. They may be so faint as to be 
hardly noticeable, or so violent as to cause metal breech- 
ing or air ducts to vibrate with a drumming sound. A 
few plants have experienced this trouble to such a 
degree that damage has been done to boiler settings and 
baffles. 

There are a number of causes for this action, but the 
most common one is pulsating combustion. Certain types 
of pumps cause a fluctuation in oil pressure at each 
stroke. Fluctuation frequency varies directly with 
pump speed. If this frequency is low, a distinct pulsa- 
tion of the oil flame may result. 
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An oil cushion tank (air chamber), shown in the 
figure, will remedy this trouble and is connected to a tee 
in the highest point of the oil pipe between the oil pump 


and the burners. Oil level in the chamber is checked 
from time to time with the test cock, and the drain cock 
is used to drain the cushion chamber if oil bound and 
to check the oil level, which should be between the two 
cocks. 


Columbus, O. J. R. WILLIAMs 


Standardized Supplies in 
the Stock Room 


WHEN laying out any plant, a lot of time and thought 
should be given to the design of drives, belting, shafting, 
conveyors and the many things that wear out and have 
to be replaced. If the plant has been built without 
attention to this, the stock room usually reflects the fact 
in a multitude of parts that are nearly alike, but not 
quite. 

As an example, there may be a half-dozen 3-1 or 
2-1 sprocket and chain drives that are practically alike 
except that a different style of chain is used, when in 
all probability they could be standardized. Then, 
instead of having to carry a half-dozen pairs of sprockets 
and as many different sizes of chain, one set of sprockets 
and a quantity of one kind of chain is all that is 
necessary. 

In shafting, there will probably be many sizes. With 
a little study, several sizes may be eliminated by using 
a size slightly larger in some places and a size slightly 
smaller in others. The fewer sizes may also cut down 
in the number of pulleys, gears and sprockets required. 

The same condition applies to belting around the 
plant. Some 6-in. drives may be overloaded and 10-in. 
ones loafing when an 8-in. belt would work better in 
both cases and reduce the amount of money tied up in 
belting in the stock room. 

If it is necessary to have a number of pulleys in 
stock of like size due to different bores, the number 
may be materially reduced by stocking a few split 
pulleys and a number of different-sized bushings, so 
that any pulley may be used on almost any sized shafting. 
Also, if as suggested before, a number of identical 
gears or sprockets, save for different bores, are required, 
the number may be reduced by stocking them in the 
smallest bore needed, and the bore may then be enlarged 
to fit any of the larger shafting as needed. This, of 
course, cannot be done unless means for boring and 
key-seating are available in the plant. 

There may be a number of bucket elevators, some of 
single chain, some of double chain and others of belting 
of various widths. Those carrying the same material 
could just as well be standardized. A number of 
different sizes and styles of elevator buckets are also 
usually found. It is sometimes possible to eliminate 
some of the wider sizes and use two of a smaller size 
and stagger them on the belt. This will not only do the 
job as well, but will be easier on the belt in passing over 
crowned pulleys. 

These are suggestions for only a few of the changes 
that can be made. Every plant offers opportunities for a 
man to exercise ingenuity along these lines. Each 
change made to simplify the stock and take out com- 
plication and duplication will pay good dividends on 
the time and effort expended. 

Coffeyville, Kan. 
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What's Wrong— 
No. VI (Economizer) 


Errors in design as listed in August, are 
all plain, some are dangerous and must of 
a necessity be corrected. Others should 
be corrected for convenience or economy. 

Some other bad features in design are: 
A bypass should be provided to feed the 
boiler in case of economizer failure. A 
clean-out door should be provided in the 
base of the stack. Though dimensions are 
not given, gas ducts look very small. For 
best efficiency an economizer should be in- 
stalled counterflow rather than parallel 
flow. Last but not least is water-outlet 
temperature and pressure. Who under the 
sun ever heard of water at 400 deg. F. and 
90 Ib. pressure. When the chemical com- 
pound H:,O reaches this stage of the va- 
porous state it is generally known as 
superheated steam. 

South Amboy, N. J. RaymMonp SEptor 


Will Lime Purify Calcium Brine? 


I woutp like to add these comments to 
the answers in April Power on the question 
of lime and calcium brine. For many years 
we were told and believed that calcium 
brine was an excellent electrolyte and that 
corrosion in tanks and pumps was from 
the electrolytic action set up. Some years 
ago, while operating one of the largest 
refrigerating plants in the country, this 
was a serious question to me. 

fxperimenting with the brine, I dis- 
covered that the cause of the trouble was 
free acid in the calcium. While it is true 
there was only a trace, it nevertheless ap- 
peared to be the source of the trouble. 
With the crude test that the average 
power-plant equipment affords, I calcu- 
lated that the brine was about 59% acid. 
Knowing this much, what to use to neu- 
tralize the acid without destroying the 
brine or making matters worse? 

I am not a chemist, and like all oper- 
ators was limited in what I could spend 
for material and labor. The best help I 
could get was a boy who had made chem- 
istry a hobby. I made the suggestion and 
experimented, and he figured out the re- 


sults. In six months we found that lime 
was the only substance that would work 
in a beaker test. We bought a 100-Ib. 
bag of lime and hung the bag in the 
tank. Half an hour later the lime was 
566 


hard as stone, and, of course, it did no 
good. 

After considerable experimenting, we 
took a 14-in. connection off the return brine 
line and ran it to a 3-ft. wide, 2-it. deep, 
6-it. long mixing box, with baffles. Above 
the mixing box we hung a pail of lime 
water arranged so that the lime water 
would enter the bottom of the mixing box 
through §-in. pipe. The mixture of brine 
and lime water was then led to a large 
filter made of sand and gravel, and after 
passing through the filter the brine was 
pumped back into the brine tank. After 
from 1 to 4 hr. of use the sludge and 
lime would plug up the filter. By shutting 
off the brine and connecting a fire hose 
to the bottom of the filter about every 2 
to 4 hr., we were able to wash the filter 
clean. After about four weeks of treat- 
ment, the brine, instead of being acid, 
was about 2% alkaline. 

Whenever the brine becomes more than 
1% acid we put the filter back into 
service at once. Our hard work was 
more than well repaid, for maintenance 


stopped almost at once. Whether this 
method is suitable for all plants is, of 
course, a question. Our plant pumped 


about 5 millions of gallons of brine in 
each 24 hr. 


New Brunswick, N. J. James HANCE 


Correction of 
Belt Capacity 


THE second paragraph of the article, 
“When Belt Is Overloaded—What Then,” 
on page 361, July Power, states that “a 
single-ply, medium-weight, oak-tanned 
leather belt 5 in. wide, when running 2,500 
ft. per min. has a power transmitting 
capacity of about 5 hp.” This was un- 
doubtedly intended to read 5 hp. per inch 
of width, as reference to any standard 
handbook will show. 


Philadelphia, Pa. D. C. MINER 
E. F. Houghton & Co. 


Why Boiler Tubes Leak 


QuEsTION 2 in May Power discussed leak- 
ing tubes in a horizontal tubular boiler, and 
various answers to this question were 
printed. I wish to submit the following 
additional information concerning the pos- 
sible cause of this leakage. My comments 
are based on the assumption that the leak- 
age is not caused by oil, scale or improper 
construction of the rear arch. 

1. Was the boiler recently retubed? It 
so, it is possible that all of the tubes were 
removed from the boiler at one time, thus 
allowing the tube sheet to spring out of 
alignment ? 

2. Have the braces been examined? It 
may be possible that an additional strain 
is being placed on the sheet above the 
tubes by the breathing action of the head. 

3. If an old boiler, the ligament between 
the tubes may be very thin, thus permitting 
too much “give” after the tubes are rolled. 

4. If, when all the tubes were installed, 
they were rolled without having a strong- 
back on the head, it is possible that the 
tube sheet became warped and the tubes 


in the top row are carrying an additional 
load (since the sheet cannot expand uni- 
formly). 

5. Are the tubes of the proper size and 
gage for the tube holes? If the holes are 
too large, use ferrules and also one gage 
heavier tubes so that they will not have 
to be rolled as hard as the standard-gage 
tubes. 

6. The brick setting should be examined 
for settling. 

7. Has the water column been checked 
to make certain that there is sufficient 
water over the tubes at all times? 

8. Are the tubes beaded, after 
rolled? 

9. If conditions cannot be corrected by 
any of the above suggestions, is there 
enough space between the bridge and proper 
thickness of tube sheet to permit installa- 
tion of stay tubes? 

Buffalo, DY. 


being 


Joun J. Timmons 


What's Wrong—No. II (H. R. T. Boiler) 


On READING the article in the May 
Power by Charles W. Carter, Jr., I feel 
that there are several things yet to be 
clarified. Mr. Carter has brought out 
some interesting points, which as noted 
by the editor, are worthy of further dis- 
cussion. As pointed out by the editor, 
a number of elements were omitted to 
avoid complicating the sketch. 

As complete specifications of the instal- 
lation were not given, it is correct to 
question the weight of the blowoff pipe 
and fittings. These should be extra-heavy 
steel if the boiler operates at over 100 Ib. 
Another point depending on specifications 
is in regard to a manhole below the tubes. 
If the boiler is less than 48 in. in diameter, 
a manhole below the tubes is not required. 
The Massachusetts Boiler Code requires 
this manhole in H.R.T. boilers if 60 in. 
in diameter or over. 

Mr. Carter evidently is misled in regard 
to the requiring of two means of feed. 
The A.S.M.E. Code, P-318 states, in part, 
“a boiler having more than 500 sq. ft. 
of water-heating surface shall have at 
least two means of feeding, one of which 
shall be a pump, inspirator, or injector.” 
It can be understood from this that the 
ruling applies to the number of feedwater 
pumping units, not to the number of sup- 
ply lines. 

Steam piping on the boiler should be 
securely anchored to prevent pulsations and 
to relieve the boiler nozzle of the weight. 
This anchor is not shown in the sketch, 
and it may be included either in the sec- 
tion shown or between the stop valve and 
the steam header (not shown). The 
access door in the setting is not shown, 
for the reason that neither side wall is 
shown. 

An interesting point is brought up in 
regard to: “Should the boiler have a 
bridgewall?” Again this depends on the 
particular installation. Where low combus- 
tion rates are practiced, a bridge wall 
serves to advantage in maintaining effi- 
cient furnace temperatures. In cases where 
high combustion rates are necessary, | 
have found that a bridge wall is disad- 
vantageous to efficient combustion, and 
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that it may even prove dangerous. 
bottling effect of even a low wall may 
cause excessive temperatures that greatly 
shorten the life of side walls, especially 
the bridge wall itself, which is a target 


for the burners. It may also deflect the 
hot gases and localize them against the 
bottom of the boiler with a blowtorch 
effect. Whether or not to install a bridge 
wall should be decided by CQO: readings 
and temperatures in different parts of the 
furnace and combustion chamber. 

The question raised on the use of two 
safety valves rather than one 43-in. valve 
should be decided by the location. The 
A.S.M.E. Code calls for at least two safety 
valves where the heating surface exceeds 
500 sq. ft. or the evaporative capacity of 
the boiler exceeds 2,000 Ib. per hr. How- 
ever, in existing installations, prior to a 
certain date, the installed safety valve 
may be used, if of proper relieving capacity 
and constructed as defined by the Code. 
The point hinges on just what is this cer- 
tain date that draws the line between 
existing installations and new boiler instal- 
lations. This varies considerably in differ- 
ent states. For example, existing installa- 
tions are defined as those installed prior 
to July 1, 1916, in Pennsylvania; prior to 
Jan. 1, 1918, in New York; prior to Jan. 
1, 1924, in Delaware; and before Jan. 10, 
1936, in Maine. The 4%-in safety valve 
shown is satisfactory if of proper relieving 
capacity and construction, and if it con- 
forms to the Code of the particular state 
in which it is installed. 

Automatic feedwater regulation and low 
water cut-offs are always advisable when 
burning fuel in suspension. While they 
may not be required by law, it is a wise 
move to provide one or both. 


New York, N. Y. - Harry M. SprinG 


Federal Licensing 


Tuus far, discussers of the question of 
Federal licensing of power engineers have 
not discussed the possibility of obtaining 
better or healthier working conditions, lim- 
iting their discussion to such benefits as 
better morale, eliminating operating er- 
rors, and promoting more sociable feelings. 

I have a license in two states, but I do 
not consider it advisable to have Federal 
licensing, nor do I consider present state 


licensing laws entirely fair. Here’s an 
example: 
Tom Boles, bookworm, took a _ corre- 


spondence course in steam engineering at 
the same time he spent a few years in the 
engine room. This gave him a_ general 
outline of ordinary operating practice, good 
enough to enable him after two or three 
failures to outline the principles of valve 
setting and answer correctly 90% of the 
50 questions asked during a steam-engi- 
neer's examination. Yet he had never set 
a slide or Corliss valve, never used an 
indicator, never changed a set of rings. 
John Jones, on the other hand, with 20 
years of experience, took the examination 
repeatedly, and failed. His eyes were bad 
after 20 years service drawing heavy pis- 
tons, changing main bearings, scratching 
and pouring babbit, packing leaky valves, 
and chewing tobacco. But he did know 
how to produce a vacuum, how to start 
and stop an engine or turbine, how to syn- 
chronize and parallel his generators with- 
out a flicker, how to put boilers on the 
line without carryover. He could do all 
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the things required of an engineer except 
pass the test. Yet he was a safer and 
more efficient operator than Tom Boles. 

Federal licensing would only increase the 
complications of licensing, as well as re- 
quiring a lengthy period of adjustment 
during which already licensed engineers 
would have to take a Federal examination 
to cover such points as their state examina- 
tions did not, probably including some- 
thing on marine engineering, such as is 
included in the present Federal Steamboat 
Licensing Law. 


Meadville, Pa. R. L. HAMILTON 


Mechanical Engineer 


In Drier Rolls Superheat Not Effective 


I HAVE found in using superheated steam in 
paper-mill drier rolls that the following 
statement is true: 

The superheat or total temperature of the 
steam does not appear on the external sur- 
face of the drier rolls because the condensate 
is carried up and around the internal surface 
of the roll. The superheat is thereby neu- 
tralized, and only the saturated steam tem- 
perature due to pressure is effective, or at 
best only a slight increase above saturated 
steam temperature. 

Using the figures given in C.R.D.’s ques- 
tion and assuming that he has been using 
traps on his process equipment, or in other 
words using the latent heat of evaporation 
of the steam and that he now wishes to use 
superheated steam at 150 Ib. pressure 
475 deg. total temperature reducing to 
425 deg. total temperature in the process 
equipment, also assuming that there will be 
a drop in pressure of 25 lb. in the process, 
we can then make the following com- 
parison: 

In the original installation, we had avail- 
able for process work 863 B.t.u. per lb. of 
steam. In the new installation we will have 
available only the difference between the 
B.t.u. in steam at 150 Ib., 475 deg., and 
steam at 125 Ib. and 425 deg., or about 30 
B.t.u. The ratio between the old and new 


: : S65). - 
steam requirements will be=- == 257 tort 


Or we will have to put through the process 
28.7 X 1200 = 34,440 Ib. of steam to do the 
process work, and still come out of the 
process with the steam at 125 lb. pressure 
and a temperature of 425 deg. 

The average engine operating on steam at 
125 lb. and 425 deg. total temperature and 
exhausting to atmosphere will use about 
30 Ib. of steam per i.h.p. 


34,440 : 
a" o 1,148 ih.p., or say 1,000 shaft hr. 


I would suggest that the most practical 
thing for C.R.D. to do would be to experi- 
ment with superheated steam in his process 
using it in the same way he is now using 
saturated steam, and forget the power 
generation unless he wishes to put the 
engine ahead of the process. 

This would be impractical unless he re- 
heats the steam from the engine before it 
goes to process. Otherwise he will still have 
only saturated steam for process. 

I would be interested to know the experi- 
ence others have had with superheated steam 
in process work, as the above conclusions 
were reached after experiments conducted 
on one class of equipment. It might be that 
different results would be obtained on other 
installations. 


Richmond, Ind. H. L. HaworrtnH 


lron Rust in Condensate Lines 


I aM taking the liberty of writing you 
regarding trouble we are experiencing at 
our plant with condensate lines. We use 
seolite water softeners and it seems to me 
that all of our trouble is due to softening. 

Raw water contains about 18 grains 
hardness. This is passed through soften- 
ers and brought up to a temperature of 
approximately 216 deg. F. i the heaters 
From there to the boilers a pressure of 
175 lb. ts carried with about 80 deg. 
superheat. 

Ie experience no trouble in our steam 
lines or hot or cold water lines. But 
after steam passes through the radiators, 
condensation takes place and our trouble 
begins. I find the return lines are gradu- 
ally filling up with an iron rust deposit 
and, at the point where the pipe enters 
the fitting, grooving takes place and 
finally eats entirely through. 

I would appreciate it if vou could offer 
any solution of this trouble—rT. F. H. 


Without knowing all the circumstances 
and operating conditions, it is impossible 
to say definitely what causes the trouble, 


but it is true that it may be indirectly 
due, at least in part, to the feedwater 
treatment. 

With a  water-softening treatment as 


described, calcium and magnesium bicar- 
bonates in the hard water are changed to 
sodium bicarbonate, which breaks down in 
the boiler to liberate carbon dioxide gas. 
This passes off with the steam and part 
of it goes back into solution in the con- 
densate, increasing the acidity of the 
condensate. Bicarbonates in the hard 
water would also liberate some CO.,, but 
not to the same extent as in the case ot 
the soft water. 

The actual corrosion is due to oxygen, 
and the increase of condensate acidity 
caused by the CO., simply accelerates the 
action of the oxygen. Therefore, the 
corrosion can be minimized by keeping 
oxygen out of the feedwater as far as 
possible, by keeping the heating system 
as tight as possible and having the con- 
densate pipes adequately pitched so that 
the water does not accumulate in pockets. 
An adequate sized and properly vented 
open heater also helps, as it expels the 
dissolved oxygen and CO, from the con- 
densate and make-up and partly breaks 
down the sodium bicarbonate in the 
make-up, expelling the CO, thus formed, 
thereby decreasing the amount of CO, 
generated in the boilers. Without such a 
heater, the amount of CO, and oxygen in 
the system keeps continually building up. 

It would seem advisable to consult the 
manufacturer of the water-softening equip- 
ment. Leading manufacturers of such 
equipment are familiar with all related 
problems such as this one, and can prob- 
ably offer some helpful suggestions. 

New York, N. Y. W. J. RYAN 


Water Service Laboratories, Inc. 
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QUESTIONS 


for Our Readers 


Testing Air Conditioning 


Question | 


Tuis year we installed an air-conditioning 
system that was guaranteed to maintain 
80 deg. dry bulb and 50% relative humity 
when the outside temperature is 95 deg. 
and relative humidity is 40%. Since the sys- 
tem was placed in operation, we have had 
only one period when the outside tempera- 
ture was this high, and this was not long 
enough to test the capacity of the system. 
There have, however, been a number of hot 
days with high humidity when it has 
seemed that the system was not producing 
sufficient cooling. Is there any way in 
which I can determine whether the system 
has guaranteed capacity on days when the 
outside temperature ts lower than that spe- 
cified in the guarantee?—K.V.M. 


How to Clean Motors 
Question 2 


I wouLp like to know what methods and 
materials POWER readers have found most 
suitable for cleaning motors? Coils in sev- 
eral of our motors become covered with 
oil, while a dust and dirt from processes 
collects on others and adheres to the in- 
sulation, particularly in the presence of 
moisture. In the latter case, water will 
clean the windings, but I am wondering if 
it is advisable to use water for this purpose 
under any circumstances?—R.V. 

Suitable answers from readers will be 
paid for if space is available for publication. 

















WHAT CAUSED POUNDING PUMP? 
ANSWERS TO AUGUST QUESTION | 


The Question 


At our plant we have three 600-hp. cor- 
liss engines and a turbine exhausting into 
a header which supplies steam to a 
50,000-lb. open water heater and a 3,000-sq. 
ft. vacuum heating system. In connection 
with the heater there is a 14-in. back-pres- 


sure valve set to open at 3-lb. back 
pressure. When all three engines are 
operating at capacity the back-pressure 


valve is held open, but when the turbine 
alone is running there is not enough steam 
to maintain pressure in the exhaust 
header. Under these conditions, that ts, 
with the turbine alone in operation, the 
pumps feeding the water heater begin to 
pound. Can some of POWER’S readers 
tell me what causes this action and what 
I should do to stop it?—T.P. 


Break Vacuum on Heater 


Ir appears that T.P. has the problem of 
pumping into a vacuum at some periods of 
load and into a pressure at others. The 
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pumps feeding the heater must be recip- 
rocating. I would suggest slowing the 
pumps down if they are pounding too hard. 
From the information in the question it 
would appear that the load is the same 
with the 3 corliss engines on or the tur- 
bine on alone. The lower steam consump- 
tion of the turbine would necessarily re- 
quire less feed water, and perhaps the 
heater is acting as condenser and no back- 
pressure can be built up. Assuming that 
T. P. does not get enough pressure in the 
heating system, the only remedy would be 
to blow live steam, through a reducing 
valve, into the system. Or he could bleed 
the turbine, if conditions permit. 

If he just wants to stop the pump pound- 
ing, I would suggest a pressure-relief valve 
on the pump discharge to be adjusted as 
conditions warrant. Another method would 
be to break the vacuum on the heater when 
the turbine is operating. 


Rosedale, N. Y. JosEpH O'BRIEN 


Put Heavier Spring 
on Pump Valve 


EvipentLy the back-pressure valve func- 
tions correctly under full load, but when 
only the turbine is in operation there is in- 
sufficient pressure to open the back-pres- 
sure valve, causing the heater to operate 
as a closed heater with no vent. This con- 
dition allows a vacuum to be produced in 
the heater, a vacuum evidently sufficient 
to lift the suction valves on the pump, 
causing the pump to pound. If a heavier 
spring with sufficient tension to prevent 
the vacuum from lifting the valves is used, 
the pounding will stop. 


Woodbury, N. J. R. W. Carter 


Pounding Caused By Vacuum 


WHEN the quantity of steam supplied to 
a heater of the size mentioned by T.P. is 
materially reduced, there is no doubt that 
a partial vacuum is created in the heater. 
If his pumps are set to operate against a 
moderate pressure when this pressure is 


released, pounding is very likely to occur. 


There are several remedies. One would 
be to reset the steam valves on the pumps 
so that the length of stroke is reduced. 
This of course will reduce somewhat the 
quantity of water delivered, which may or 
may not be an objection, depending on the 
pump capacity and local requirements. 

Another solution would be to install a 
vacuum breaker on the heater. As the 
heater is not provided with an open vent, 
it is entirely within reason to expect that 
at times an extremely high vacuum is cre- 
ated which will not only cause pounding 
of the pumps, but might conceivably cause 
serious damage to the heater. I would 
suggest the heater manufacturer be con- 
sulted regarding this condition. 

There are any number of good vacuum 
breakers on the market and the manufac- 
turer will be only too glad to recommend 
the proper size after looking over the con- 
ditions. 

If installation of a vacuum breaker is de- 
cided upon, I would recommend that a 
check valve be installed in the steam line 
from header to heater. This will effec- 
tively separate the building-heating system 
and the water-heating system and will pre- 
vent air drawn into the heater from enter- 
ing the heating system. Of course, if dur- 
ing the heating season, pressure is always 
maintained on the header, either by the 
operation of more units or by live steam 
make-up, the check valve would be unnec- 
essary. 

A third method which might solve the 
difficulty is a trick which I have found 
very effective in stopping pump pounding. 
It is simple and inexpensive and might be 
a help. Install in the drain connection at 
each end of each water cylinder a small 
3- or ¥-in. connection with a shut-off valve 
and check open to atmosphere. Open this 
and allow the pump to draw in some air 
with the water. If pump happens to be 
fitted with an air dome on the discharge 
side, the effect will be immediately notice- 
able. 

AnpbrewW B. DuRYEE 

New Rochelle, N. Y. 




















SHOULD WE CHANGE HEAD ON PUMP? 
ANSWERS TO AUGUST QUESTION NUMBER 2 


The Question 


WE HAVE a centrifugal pump rated at 300 
g.p.m. against a 100 ft. head and wish to 
use it where the head is only 60 ft. Can 
the pump be used for this head, if not what 
changes are necessary to make it satis- 
factory? The pump is connected to a 
10-hp., 1,750-r.p.m. induction motor and I 
am told that if the head is reduced on the 
pump the motor will be overloaded. If this 
is true, why is it?—RW.G. 


Determine Pump Characteristics 
THE answer to the question depends on the 


pump design. Some pumps have a flat 
characteristic, or a substantially constant 


horsepower with change in head. Others 
have a rising head-delivery characteristic, 
with increased horsepower as the head in- 
creases, and still others are characterized 
by a decrease in horsepower with an in- 
crease in head. 

R. W. G. can determine in which cate- 
gory his pump belongs by a few simple 
checks. Of course the ideal way is to write 
the manufacturer and obtain curves for the 
pump. Assuming that this can not be 
done, the first thing to do is to inspect 
the pump runner. If of the radial or of 
the forward-curved type, the pump is 
likely to overload the motor on a de- 
creased head, and a more powerful or a 
slower drive will have to be installed, de- 
pending on the capacity desired. If the 
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runner is of the backward-curved type, the 
pump will probably operate — satisfac- 
torily on the reduced head without change. 


Kenova, W. Va. GC. J. JUSTICE 


Reduce the Diameter 
of the Impeller 


Heap generated by a pump is approxi- 
mately proportional to the impeller-peri- 
phery velocity squared. Therefore, in 
R.W.G.’s problem, the head can be de- 
creased by turning down the impeller in a 
lathe to 78% of its present diameter and the 
pump will then discharge approximately the 
same amount of water as before, but at a 
60-ft. head. The required power will be 
approximately 6 hp. at a somewhat reduced 
efficiency. 

If used “as is,” the unit would be waste- 
ful of power and the motor may be over- 
loaded. At constant speed with a decrease 
in head, it is a characteristic of centrifugal 
pumps that the amount of water discharged 
and the power consumed both increase. 
The pump could be used “as is” by throt- 
tling the discharge with a valve or by re- 
ducing the speed to 1,400 r.p.m. 

Cost of power, duration of usage, whether 
head is static or friction, regulation re- 
quired at outlet and numerous other ele- 
ments must be known to make a correct 
solution of this problem and it would be 
well to consult an engineer familiar with 
pumping economics and operation to ob- 
tain the most satisfactory answer. 
Poughkeepsie, N. Y. 

W. A. SCHUERMAN, 
Consulting Engineer 


Pump Can Be Used 
on Reduced Head 


THE pump can be used for 60-ft. head 
without change by closing the discharge 
valve enough to limit capacity to 300 g.p.m. 
This introduces a 40-ft. loss of head in the 
discharge valve, but the pump will re- 
quire just as much power as for 100-ft. 
total head. Because of the excessive power 
requirement, this solution is objectionable 
unless a temporary expedient. The motor 
should have suitable electrical protection 
against overload. 

A better solution is to reduce impeller 
diameter. If this is done, the pump can 
be made to develop only the necessary 
00-ft. head at 300 g.p.m. Efficiency of the 
pump at these new conditions depends on 
design, as does the diameter to which the 
impeller should be turned. It is recom- 
mended that the owner get in touch with 
the pump manufacturer, giving pump serial 
number. 

The result of reducing impeller diameter 
may be seen by reference to Figs. 1 and 
2. These curves show actual tests of the 
same pump before and after reducing the 
impeller. The diameters are 9§ in. and 
73é in. respectively. Of course, this is 
just illustrative and applies to the pump 
in question only in a very general way. 
Note that in this case the power required 
to deliver 300 gal. against 60 ft. head is 
ei hp. after turning down the impeller, 
"3g. 2. 

Almost certainly the motor would be 
overloaded if the pump remains unchanged 
and the head dropped from 100 ft. to 60 ft. 

assuming the discharge valve is not 
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throttled. The dashed lines on Fig. 1 
show the new working point. Reference 
to the lower line at the new working point 
shows that the power has increased from 
9.9 to 14.6 hp. This is due to the large 
increase in capacity. Even though head is 
less, there is so much more water pumped 
that the power goes up. Differences of 
efficiency are involved, but are of smaller 
importance. 

It is true that the pump might happen 
to have a power line such that no more 
power would be required when the head is 
low. Such a pump would have a steep 
curve and would not go out to such large 
capacities when head is low. It would be 
desirable in this case too, to reduce the im- 
peller for 60 ft. operation because the power 
required would be around 10 hp. when it 
could be about six by reducing the impeller 
to suit the new conditions. Lower power 
would also permit a smaller driver when 
impeller diameter is reduced, thus lowering 
demand. 

A much smaller pump than the one 
shown in these figures might meet original 
conditions and not be satisfactory for the 
new conditions. 


Trenton, N. J. M. R. J. 


Reducing the Speed May 
Solve the Problem 


THE pump can certainly be used under 
changes conditions proposed by R. W. G. 
Whether or not the present motor can be 
used is a border-line question with the 
probability being that the motor would, at 
worst, not be dangerously overloaded. A 
40% decrease in head with the speed re- 
maining the same would cause an increase 
in the volume pumped, a decrease in effi- 
ciency, and an increase in power required. 

An inspection of the manufacturer’s char- 
acteristic curves for this pump will show 
the magnitude of the change in volume and 
efficiency caused by decreasing the head, 


and from these the change in required 
horsepower may be calculated. The pump 
manufacturer should be consulted. Since 
he probably uses the same model for vari- 
ous heads by changing the speed, he can 
advise how to get the best efficiency when 
using this pump at the lower head. The 
cost of power, required capacity, hours of 
expected operation per day, and permanency 
of the installation should all be considered 
before any money is spent to obtain the 
maximum efficiency. If a reduction in speed 
of the pump is desired, a multiple V-belt 
drive may be interposed between it and 
the present motor at comparatively little 
expense. 
Coraopolis, Pa. M. A. 


POWELL 


Calculates the Results 
at Reduced Head 


A pump designed for 300 g.p.m. against 100- 
ft. head at 1,750 r.p.m. would probably 
produce a head of 120 ft., if the discharge 
valve were throttled to reduce the capacity 
to 150 g.p.m. If the discharge valve were 
entirely closed, practically the same head 
would be produced. On the other hand, if 
the discharge valve were opened wide and 
head resistance dropped to 60 ft., capacity 
would be increased to something like 360 
g.p.m. Theoretical horsepower required at 
100 ft. head and 300 g.p.m. is 7.58. Prob- 
able efficiency is about 82% and the motor 


nie 
. 7.58 928 This sl 
1orsepower is —— = 9,25. lis shows 
orsepowe 0.82 S 

that a 10-hp. motor is proper. At 60-ft. 


head and 360 g.p.m., the theoretical horse- 
power is only 5.46, but the efficiency is 
about 50%. Required motor horsepower is 
then about 11. Evidently a 10-hp. motor 
would be overloaded. These figures are 
merely illustrative, but are reasonable. 
Head produced by a centrifugal pump is 
proportional to the square of the speed. 
If a pump running at 1,750 r.p.m. produces 
a head of 100 ft. it can be made to operate 
with a head of 60 ft. by reducing speed. 
Cornvallis, Ore. WALLACE H. Martin. 





WHAT'S WRONG WITH THIS 
PICTURE?—VIII 


CONDENSATE RECEIVER 


THERE are at least 8 mistakes shown in 
this drawing. Make a list of those you recog- 
nize, then check against the list on page 570. 


Condensate from_ Pry 
steam coil traps * || 


City-woter 
makeup 


__ Float valve 
Condensate 
receiver 


~<-Float cage 


To boiler-eed pumps 
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ANSWERS TO EARLIER QUESTIONS 


High Superheat May 
Damage Engine 


Turis is a further reply to G.W.D.’s ques- 
tion answered in August Power, page 451. 
The answer to his question is Yes with 
excessive high temperatures and No with 
moderate temperatures up to 500 deg. En- 
gines built with piston and poppet valves 
can operate with temperatures up to 650 
deg. 

The temperature of steam at 175 Ib. 
cage is 377 deg. then steam superheated to 
125 or 130 deg. at the superheater outlet 
is at about the limit recommended to be 
used with the type of engine noted in the 
question. 

Along with the use of superheated steam 
the best grade superheated-steam valve oil 
should be provided for cylinder lubrication 
following which there should not be any 
concern about operating troubles. 

If the engine is now equipped with 
metallic rod packing there will be no other 
changes necessary. If metallic packing is 
not now in use, there are various types of 
semi-metallic packing in the market which 
give very satisfactory service on super- 
heated steam. 


Bogota, N. J. FE. C. Grier 


Air Leak 
in Rear Arch 


Since I have had serious trouble with tubes 
leaking in the combustion chamber of 
H.R.T. boilers and considerable experi- 
ence with this type of boiler some of my 
findings may prove helpful to S.H.M., who 
asked about rear-end leaks in his H.R.T. 
boiler, and was answered in July Power, 
page 395. A 72-in. x 18-ft. H.R.T. boiler 
with 4-in. tubes can be operated satisfac- 
torily up to 200% rating without serious 
tube trouble. I am at present operating 
four of these boilers at 200% and one at 
240% without tube trouble. The one at the 
higher rating I had serious trouble with 
a year ago. Our fuel is sawdust and shavy- 
ings burned in a dutch oven. 

Some of the more common causes of tubes 
leaking are air leakage at the rear arches, 
scale between the tube and the sheet and un- 
clean tube sheet both inside and out. 

Check up first on the segment above the 
tubes and see that it is sufficiently stayed and 
that the pitches of the stays are correct. Rules 
for working this out can be found in the 
A.S.M.E. Boiler Code. While your trouble 
will not likely be there it is just as well to 
make sure. If your tubes are 4 in. the liga- 
ments between the tubes should be not less 
than 1 in. with a tube sheet 3 in. thick. A 
3 in. tube will leak much less readily than 
a 4 in. 

Not more than 3; in. should be allowed 
for beading otherwise there is too much 
metal, the beading gets too hot and loses its 
holding power. Care should be taken to 
have the tube and the hole clean where it is 
rolled and the sheet clean where the tube is 
beaded over. 

Once a tube has been rolled a few times 
the metal loses its ductility and as a result it 
will not stay tight. Continued rolling will 
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also injure the ligaments between the tubes 
causing them to lose their ductility. 

A leaky tube will nearly always cause 
others in its vicinity to leak so that putting 
a few new tubes in here and there will not 


cure the trouble. New tubes will leak if 
water from other leaky ones is allowed to 
run on them. A new tube here and there 
will help stiffen the sheet and check the 
breathing action, but that is all that can be 
expected of it. 

If you have not already done so arrange 
your internal feed pipes so that they bring 
the cooler feed to the rear of the boiler. The 
pipes should be perforated on one side and 
allow the feed to go down the sides of the 
shell. The circulation in these boilers is 
down the sides and up the centre generally 
speaking. Anything that will assist the cir- 
culation will carry the heat away from the 
tubes. On this idea I changed my feed 
piping. (For an H.R.T. boiler over 40 in. 
diam. this apparently conflicts with P-314 of 
the A.S.M.E. Code.—Editor. ) 

I would say in conclusion that if you have 
a number of tubes leaking in one section of 
your boiler and they continue to leak after 
rolling and beading, take them all out and 
put new ones in. It is cheaper than putting 
a few in at atime. By paying attention to 
the details I have outlined I have operated 
a boiler in this plant at an average of at 
least 240% for 8 hr. a day cooling it down 
each night to clean grates for the past 6 mo. 
without a single leaky tube. 


K. D. ALEXANDER 
Red Gap, British Columbia, Can. 


Engineers 


I was much interested in your editorial 
“Engineers” in July Power, especially as 
at different times I have had experience 
as a member of committees dealing with 
the formulation of licensing laws. 

I quite agree with what you say, but I do 
I quite agree with what you say, but I do 
not think that there is a very widely spread 
desire on the part of licensed professional 
engineers to limit the name “Engineer” to 














those who hold a professional license, ex- 
cept perhaps, in New York State, where 
this limitation is strongly urged by one 
very prominent and highly qualified mem- 
ber of our profession. 

On the other hand. one of the first things 
which becomes apparent when you take 
part in a discussion dealing with legisla- 
tion relating to professional licenses, is 
that you are up against a problem in prac- 
tical politics. 

Unfortunately, the licensed protessional 
engineer is a late comer in the field. Many 
others, including architects, are licensed to 
do all sorts of things, that others specifically 
must not do, and unless the engineer fights 
for a place in the sun, and tries to get all 
he can, there is not going to be much left 
for him. 

In most states, the architects had licenses 
which qualified them to do_ practically 
everything in the construction line, and 
some of the engineer licensing laws, such 
as those of New York and New Jersey. 
have clauses exempting architects from 
their provisions, so as far as I can see, 
there is nothing which can legally prevent 
an architect from calling himself any kind 
of engineer he wishes. 

Of course the term “architect” is restrict- 
ed to licensed men, so perhaps this is the 
excuse for trying to do the same kind of 


thing for the term “engineer.” But, on 
the other hand, language is developed 


through common use. and it has never 
been the custom to apply the term “archi- 
tect” to any but those who design build- 
ings, whereas, the term “engineer” has a 
much wider common application. 

In my opinion, most of the present laws 
adequately protect the licensed man, as iar 


as the use of a title goes, as they state 
that an unlicensed man must not do, or 
offer to do, professional engineering, and 


it would appear to be obvious that it he 
calls himself a professional engineer, con- 
sulting engineer, or by any other title which 
by common understanding implies purely 
professional practice, he is offering to do 
professional engineering, and is therefore 
liable under the law. 
Bloomfield, N. J. James O. G. Grasons 
Consulting Engineer 





WHAT'S WRONG WITH THIS PICTURE?—VIII 
CONDENSATE RECEIVER—SEE PAGE 566 


THIS article points out errors in a con- 
densate-receiver system. They are listed 
numerically below. 

1. Float Valve in Wrong Place. The 
float-operated valve should control make-up 
water to the receiver, not the condensate. 
As it is shown, a high water level in the 
receiver would cause the float valve to 
close the returns, with a resultant possible 
flooding of the whole system. 

2. No Overflow from Receiver. Some 
provision should be made to prevent water 
from backing up in the system if the float 
valve should leak. The overflow should 
be connected to serve as a vacuum breaker 
to prevent air binding. 

3. No Shut-off Valves in Float-Cage 
Connections. Without these valves, it 
would be impossible to make repairs to 
the float mechanism without draining the 
receiver. 

4. Lower Connection to Float Cage Too 


Low. It is poor practice to take thus con- 
nection out of the bottom of a tank. Sedi- 
ment may obstruct the connection unless a 
blow-off valve is included. Otherwise the 
lower connection should be several inches 
above the tank bottom. 
5. No Gage Glass on Receiver. A gage 
glass should be provided to determine 
water level and check on operating con- 
ditions. 

6. No Thermometcr on Recetver. Where 
the boiler-feed pump suction is directly 
from the receiver, it is important to keep a 
check on water temperature as a step in 
preventing steam-binding in the pump. 

7. No Drain. A should be pro- 
vided so the tank can be emptted and 
cleaned. 

8. No Manhole or Handhole Plates in 
Receiver. Access openings are necessary 
for cleaning purposes. 

Flushing, N. Y. 


drain 


Harry M. Serine 
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Diesels 


DieseL-Etecrric PLants (1936)—By Ed- 
gar J. Kates, Consulting Engineer, 181 
pages, 54484 in. 100 illustrations. Price 
$2.00. 

DirsEL ENGINES—OPERATION AND MAIN- 
TENANCE (1930)—By L. H. Morrison, 
Editor “Diesel Power.” 220 pages, 
54x84 in. 109 illustrations. Price $2.25 
Both books are published by American 

Technical Society, Drexel Ave. at 58th 

St., Chicago, Ill., and form two of a series 

of three volumes on diesels, the other be- 

ing Prof. H. E. Degler’s “Diesel and 

Other Internal-Combustion Engines,” re- 

vicwed in Power last year. A reduced 

price is offered for the three bought si- 
multaneously. 

Both these texts are simply and straight- 
forwardly written, avoiding elaborate ter- 
minology which might tend to confuse the 
non-college-trained reader. Mr. Kates’ 
book deals with characteristics of diesels, 
principles of diesel-driven generators, 
voltage regulators, parallel operation of 
eenerators, installation and maintenance of 
electrical equipment, automatic controls 
and alarms, and diesel trains. Mr. Mor- 
rison breaks the diesel into its component 
parts and discusses each separately, show- 
ing im each case the principles of operation 
and maintenance. He also treats of in- 
stallation, starting and running in general, 
and describes specific modern heavy-duty 
units. 
heavy-duty engines. 

Because of the increasing number of 
diesel-electric plants, this reviewer feels 
that Mr. Kates’ book fills a particular 
present need. While a number of books 
on diesels are available, none give detailed 
attention to the electric plant and to con- 
trol problems in an automatic plant. 


Lubrication 


THeory or Lusrication (1936)—By Mayo 
D. Hersey, Research Associate in Engi- 
neering, Brown University. Published by 
John Wiley & Sons, Inc., New York, N. 
Y., and Chapman & Hall, Ltd., London, 
England. 152 pages, 6x9 in.; 24 illus- 
trations; 8 tables. Price $2.50. 

Based upon a series of lectures on the 
mechanics of lubrication given at Brown 
and Yale Universities and at Massachu- 
setts Institute of Technology, this book is 
a theoretical treatment. It aims to give 
the scientific background of modern lubri- 
cation, so that problems arising in prac- 
tice may be better understood. Accord- 
ingly, it is addressed to physicists, engi- 
neers, investigators and teachers of en- 
gineering, 

Subject matter is divided into six chap- 
ters: Historical Introduction; Viscosity 
and Its Relation to Friction; The Classical 
Hydrodynamic Theory; Dimensional The- 
ory with Applications; Temperature of 
Bearings; and The Problem of Oiliness. 
\n important part of the work is the 
many references to sources of information 
on the subject and to the men who have 
done the research work. In the first chap- 
ter alone, 138 references are given. For 


October, 1936 —POWER 


His book deals principally with. 


those interested in the theory of lubrica- 
tion, this book provides an almost inex- 
haustible source of information. 


Corrosion Resistance 


CorrosioN RESISTANCE OF METALS AND 
AtLoys (1936)—(One of the American 
Chemical Society Monograph). By 
Robert J. McKay and Robert Worthing- 
ton. Published by Book Dept., Reinhold 
Publishing Corp., 330 West 42nd St., 
New York, N. Y., 492 pages, 6 *.9 in. 
Cloth. Numerous tables and charts. 
Elaborate bibliographies. Author index. 
Subject index. Price, $7. 


If one did not know it before, he would 
soon learn from this book that there is no 
royal road to corrosion prevention. Neither 
theory nor practice has been standardized. 
The volume summarizes the known facts 
on corrosion processes and rates and has 
much to say on the selection of special 
alloys to meet special conditions. 

Part I (‘General and Theoretical”) 
covers rate factors, forms of corrosion, 
corrosives, metal corrosion properties. This 
is followed by 360 pages dealing with the 
corrosion behavior of specific metal and 
alloy groups, including practically all that 
are of interest to engineers. 


BRIEF REVIEWS 


CoMPARATIVE RATES OF PUBLICLY AND 
PRIVATELY OWNED. ELectric UTILITIES 
(Rate Series No. 5). Published by Fed- 
eral Power Commission and available from 
Superintendent of Documents, Washington, 
D. C., at 15 cents per copy.—25,387 com- 


munities have been segregated into ten 
groups ranging from those under 250 
population to those over 250,000 and 


average rates determined for each. 


STATISTICS OF ELecTrIC GENERATING 
PLANTS IN THE UNITED States, 1920 to 
1935, IncLusive. Power Series No. 6 of 
Federal Power Commisston——A _ paper- 
covered mimeographed report of 156 pages 
giving all sorts of statistics on privately 
and publicly owned utilities, Bureau of 
Keclamation, manufacturing companies. 


Sittinc or Reservoirs. Bulletin of De- 
partment of Agriculture No. 524. Obtain- 
able from Superintendent of Documents, 
Washington, D. C., for 40 cents—Shows 
that prevention of silting is better than 
cleaning. Based on studies of 25 reser- 
voirs. 


Ho.tianp, Micn. Korry-seconp ANNUAL 
Report OF Boarp or Pusiic Works FoR 
YEAR Enpinc Dec. 31, 1935. Copies avail- 
able from the Board of Public Works, 
Holland, Mich—A 63-page report includ- 
ing data on electric departments, total cost 
of public works, sewage treatment, water 
department, coal used per kilowatt-hour, 
etc. Also many charts and diagrams. 

AN ANALYTIC STUDY OF THE CHARGING 
CHARACTERISTICS OF Marx SurGe GEN 
ERATOR Circuits. By C. S. Roys. An 
engineering bulletin of Purdue University, 
obtainable from the Engineering Ex peri- 


ment Station, Purdue University, Lafay- 
ette, Ind., by asking for Research Sertes 
No. 50. 100 pages. Cost, 30 cents. Paper 
cover.—Report of extensive experiments. 


REPORT OF THE RESEARCH AND EXTEN- 
sion Activities, PuRDUE UNIVERSITY, FOR 
THE SEssions oF 1934-35. Free from the 
Engineering Experiment Station, Purdue 
University, Lafayette, Ind. Ask for le 
search Series No. 31.—A 48-page report 
including statistics on some power re 
search. 

Water Resources Parer No. 70, Deat- 
ING WITH SURFACE SuppLy OF CANADA. 
Free on application to Director of 
Dominion Water Power and Ilydrometric 
Bureau, Ottawa, Ont—Contains — results 
of investigations made by the Dominion 
Hydrometric Survey from Oct. 1, 1929, to 
Sept. 30, 1931, in Ontario and Quebec 
In English and lrench in the same _ vol- 
ume; includes a short explanation and 320 
pages of stream flow data. 

CurRENT HyprAuLtic LaAsorarory RE- 
SEARCH IN THE Unitep Srates. Bulletin 
IV-2 of the National Bureau of Stand 
ards, U. S. Department of Commerce- 
A 109-page mimeographed report of work 
now being done. 


Hupson Country Herarri Recorp For 
1935. Issued by Board of Health and Vital 
Statistics of Hudson County, N. J., Court 
House, Jersey City, N. J. lree—lIncludes 
a 33-page report of the Department of 
Smoke Regulation made by William G 
Christy, abatement engineer. 


Cosr or Disrripurion oF ELEcrRiciry 
Federal Power Commission Report, Powe) 
Series No. 3. Available from the Superin 
tendent of Documents, Washington, D. C. 
—Includes surveys of 22 distribution sys 
tems and detailed data showing annual 
operating costs per customer, ete. 


PAINT AND VARNISH. By Joseph 11. 
Koffolt and James R. Withrow. Ctrcula 
No. 32 of the Engineering Experiment! 
Station, Ohio State University, Columbus, 
Ohio.—A 20-page report which may be of 
interest to large users of paint. 


Lerax Dara. Irom Lefax Incorporated, 
Philadelphia, Pa—Recent Lefax fillers in 
clude Order No. 36-5, “Standard Dimen 
sions for Wrought Pile,” order No. 30-16, 
“Junior Beams,” order No. 36-7, “Auto 
matic Overcurrent Protection for Motors,” 
order No. 36-6, “Brewing Processes,” or 
der No. 36-4, “Production of Lubricating 
Oils” 


Inuinois PETROLEUM. Two 
Illinois State Geological 
may be ordered from the Survey at Ur- 
bana, Ill.—‘Ulinois Petroleum No. 27” 
gives the geology and oil and gas possi 
bilities of the Illinois basin, by J. Marvin 
Weller. Price, 25 cents. “Illinois Petro 
leum No. 28” gives oil and gas develop- 
ments in Illinois in 1935, by Alfred H. 
sell. Available for three cents postage. 


reports by 
Survey which 


Norrts DAM. Published by Tennessee 
Valley Authority and available from the 
Authority at Nashville, Tenn., for 15 
cents—A 39-page extensively illustrated 
report of the work being done. 
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FEED CONTROL IN 
BOTTLE TYPE OILERS 


“Drip-prop” oiler for solid 
wick and waste-packed bearings 
meets requirements of bearings 
varying in size, feed and tem- 
perature. Simple adjustment to 
vary feed and claimed to fit 
95% of installations without 
drilling or tapping. Three sizes. 
Trico Fuse Mfg. Co., 2948 
N. Sth St., Milwaukee, Wis. 


PIPE-THREADING COMPOUND 


“Nasico Joint-Seal” is low- 
priced, high-quality pipe-thread 
compound for screw joints of 
steam, gas or air pipelines at 
reasonable pressures or as a 
preservative dressing for 
flanges or joint packings. Com- 
bines lubricating, grinding, fil- 
ling and non-hardening in one 
compound. Is applied on male 
threads only. Continued elas- 
ticity permits joint to be taken 
apart easily. 

National Boiler Improve- 
ment Co., Inc., 4100 George 
Ave., Washington, D. C. 


MOTOR-OPERATED 
TIMING DEVICES 


SYNCHRONOUS motor drives 
cams through chain of gears in 
immediately-recycling -type of 
timing device. At starting im- 
pulse, motor starts and solenoid 
causes clutch to connect cams to 
motor. At end of cycle, motor 
is deenergized by means of con- 
tact on one cam and clutch holds 
cams in position. When solenoid 
is deenergized spring returns 
cams to starting position. 

Other types are available such 
as continuously rotating type in 
which cams revolve at any de- 
sired constant speed. 

Struthers Dunn, Inc., 139 N. 
Juniper St., Philadelphia, Pa. 





HEAVY-DUTY, HIGH-PRODUC- 
TION THREADING MACHINE 


For threading and bucking-up 
on all sizes of pipe from 24 to 


8% in. Oversize shaft in Tim- 
ken roller bearing. Headstock 
gears also high-carbon steel, 


heat - treated. Double - action 
clutch throws directly from low 
into high, or vice versa, without 
gear shifting. Machine driven 
by 15-hp. motor. Steel body 
chucks, requiring only one set 
of jaws for full range. Cas- 
cade oiling system. High-speed 
steel cutoff, reaming and cham- 
fering tool. Maximum carri- 
age travel 28 in. Will handle 
pitches of 8, 10, 114 and 14. 
One gear change to change 


pitch. Special equipment for 
oil field use. Known as No. 
8-XHD. 


Oster Mfg. Co., 2057 East 
61st Place, Cleveland, Ohio. 


FISH-TAPE REEL 


“IpEAL” reel keeps tape coiled 
and protected and serves as 
handle to provide sure grip on 
tape and make it unnecessary to 
use pliers in pulling wires 
through conduits. Standard 
reels 100 ft., but will hold as 
much as 250. Two sizes, % x 
0.060 fish tape, and 3/16 by 0.060 
fish tape. End automatically 
locked within reel. Quickly 
and easily run out to any de- 
sired length. Constant tension 
on tape and reel and no danger 
of kinking. 

Ideal Commutator 
Co., 1025 Park Ave., 
Ill. 


Dresser 
Sycamore, 


UNIT HEATERS 


Mopr:. 6280 direct-suspension 
unit ‘as capacity at 2 Ib. steam 
and 60-deg. entering air of 
148,800 L.tu. per hr., and re- 
places 620 sq.ft. of cast-iron 
radiation at standard conditions. 
Single, 2- or 3-speed motors. 
Model 1300 is a large single- 
condenser, single-fan unit with 
side tappings to save headroom. 
Capacity is 312,000 B.t.u. per 
hour at 2-lb. steam and 60-deg. 
entering air. Replaces 1,300 
sq.ft. of cast-iron radiation at 
standard conditions. 

Modine Alfg. Co., 
Wis. 


Racine, 


ENGINE-DRIVEN 
REFRIGERATING UNIT 


“ICE ENGINE” operates on arti- 
ficial or natural gas. May be 
used with any domestic or 
commercial air - conditioning 
and refrigeration equipment. 
Fully automatic. Capacity 
equivalent to seven tons of ice 
melting effect. Claimed to pro- 
vide refrigeration at extremely 
low cost. May be connected in 
single or multiple units, depend- 
ing upon requirements. Quiet 
in operation, and mechanism in- 
closed in sound-silenced cabinets, 
cushion mounted, to eliminate 
transfer of noise or vibration. 
Powered by Model FC heavy- 
duty, 4-cyl., 33 x 4-in., 20-hp., 
1,160-r.p.m., gas or gasoline en- 
gine. Battery started and ig- 
nited. Automatic thermostatic 
ventilating stand, water cooled, 
closed in sound-silenced cabinet, 
pressure lubricated with oil fil- 
ter, automatic vacuum-operated 
clutch. Compressor is 4-cyl., 
V-type, 34 x 24-in., 600-r.p.m. 
unit, with seven-ton air-condition- 
ing capacity. Driven by multiple 
V-belt with automatic  tight- 
ener. Arranged for shell-and- 
tube (running water) or evap- 


orative condenser. High and 
low-pressure cutout automatic 
control. Freon or methyl 


chloride as refrigerants. Low- 
side refrigerant line, 13 in. O.D.. 
high-side, $-in. O.D. to con- 
denser. Over-all size of unit 
66 in. long, 27 in. wide, 35 in. 
high. Weight, 1,000 Ib. 

Waukesha Motor Co., Wau- 
kesha, Wis. 


OIL CIRCUIT- 
BREAKER RECLOSER 


15-amp. Type FP-19 oil circuit- 
breaker recloser has been added 
to line between 8 and 25-amp. 
size. Operates on oil-blast prin- 
ciple and is automatic and self- 
resetting. 

General Electric 
nectady, N. Y. 


ELECTROPLATED TUNGSTEN 


ELECTRODEPOSITION process per- 
mits tungsten to be deposited 
in homogeneous combination 
with one or more. metals 
through same electolytic solu- 
tion. Deposits are very dense 
and possess desirable resistance 


Co., Sche- 








to corrosion, erosion, ink and 
other destructive factors, as, 
for example, on electrical ma- 
chinery. Optimum tungsten 
range may be from 35 to 50%, 
if desired. 

Tungsten  Electrodeposit 
Corp., Barr Bldg., Washing- 
ton, D.C. 


WELDING ELECTRODES 


“SmMooTHARC” coated rods for 
d.c. welding include five types 
with both high and low rates of 
fluidity for various types oi 
work in welding in flat, vertical 
or overhead positions, and with 
ferrous and non-ferrous metals. 
Tensile strength of welds from 
55,000 to 75,000 Ib. per sq. in., 
with rods ranging from 3/32 


to 2 in. Bulletin No. R-1. 
Harnischfeger Corp., Muil- 

waukee, Wis. 

METAL-CLAD 

SWITCHGEAR 


FuLLy interchangeable switch- 
gear for quick installation in as 
many sections as desired has 
steel inclosed sections side by 
side with main insulated buses 
joined by bus sections. Shown 
is part of six-unit, 4,150-volt 
feeder installation. Each section 
has manually operated oil cir- 
cuit breaker, ammeter, watthour 
meter and overload relays. 7-ft. 
high by 5 ft. deep by 2 ft. 2 in. 
wide. 


Delta-Star Electric Co., Chi- 
cago, Ill. 
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INDUCED-DRAFT 
COOLING TOWER 


Type K-400 galvanized 


steel 
cooling tower is fitted with two 
60-in. diameter fans driven by 
individual 3-hp. motors at about 
550 r.p.m., with displacement of 
58,000 c.f.m. and capacity of 


400 g.p.m. Fans in uppermost 
portion of tower draw incom- 
ing air through open louvre 
sections at tower base. Spray 
eliminators directly underneath 
fan assembly. Unit illustrated 
has about 400 clogproof nozzles, 
normally operated at water 
pressure of 7 Ib. 

Binks Mfg. Co., 3114 Car- 
roll Ave., Chicago, IIl. 


UNIVERSAL ELECTRIC DRILL 

“Mipcer”’ No. 801 CP unit for 
3/16-in. drilling. Over-all length 
77s in. net weight of 2 Ib. 
1 oz. 2-pole switch with trig- 
ger and lock, box-type brush 
holder, brushes, commutator 


and connections accessible with 
motor running, sealed ball-bear- 
steel 


ings mounted in inserts 





cast integral, substantial checks 
and ample screws in gear case, 
hardened helical gears, full- 
size, heavy-duty cord and cord 
protector. Companion screw 
driver and nut runner, speed, 
loaded, 1,500 to 2,100 r-.p.m. 

Chicago Pneumatic Tool Co., 
4 East 44th St., New York, 
Nea 


EXPANSION BOLT 


Insures holding power up to 
breaking strength of bolt. Steel 
bolt has thin steel cone jacket 
under bolt head with lead jacket 
on outside. Driven down with 
application tool to expand 
steel cone over bolt head, thus 
filling space between head and 
wall of hole, and preventing 


October, 1938 —-POWER 




















pie 


BEFORE AFTER 


lead from flowing past bolt 
head. Lead jacket expands and 
flows over steel cone completely 
filling hole around the bolt 
shank and giving soft but pow- 
erful grip. Washer, slightly 
larger than lead jacket, fur- 
nished for good bearing for 
driving and expanding lead 
jacket. “Life-time” expansion 
bolt, sizes + to 4-in. diameter, 
and 14 to 8 in. long. Plain, 
cadmium or hot-galvanized fin- 
ish. Special sizes on order. 

Chicago Expansion Bolt Co., 
Room 691, 126 South Clinton 
St., Chicago, Ill. 


OUT-OF-STEP RELAY 
PREVENTS continued operation 
of synchronous machines out 
of synchronism with connected 
system, or separates large in- 
terconnected systems at a spe- 
cific location in event of an 
out-of-step or unstable condi- 
tion between sources of power 
on both sides. Consists of in- 
stantaneous overcurrent unit, 
single-phase power directional 
unit, an auxiliary unit to in- 
crease operating speed, notch- 
ing devices and time-delay ele- 
ment for resetting notching de- 
vice. All mounted in standard 
53 x 16-in. universal case. 
General Electric Co., Sche- 
nectady, N. Y. 


INDOOR, OIL 
CIRCUIT BREAKER 
Type DZ-40, 100,000-kva. inter- 
rupting-capacity, indoor oil cir- 
cuit breaker is equipped with 
interrupting devices called Rup- 
tors which are said to give 
quick-clearing of short circuits 
with low arc energy, low pres- 
sure and minimum of oil dete- 
rioration. Other features are: 
inclosed, high speed mechanism, 
internal shock absorbers, sil- 
vered contacts, oil and gas sepa- 
rator and Bakelain bushings. 
Furnished for 600 and 1200 amp. 
at 15 kv. and 2000 amp. at 
F200 KV 

Condil. Elect. 
Boston, Mass. 


DRAIN RACK 
24-In. high “Rockerack” per- 


mits one man to place barrels 
or drums 2 ft. above floor for 


Mfg. Corp., 





rocker 
plus new automatic floor lock 
effectively locks rack in drain- 
ing position, as soon as con- 


draining. Gentle arc 


tainer is properly tilted. For 
either 500- or 750-lb. contain- 
ers, in either plain or caster 
type. All steel. 

Barret-Cravens Co., 3255 W. 
30th St., Chicago, Ill. 





STEAMFITTER'S VISE 
HEAvy-DuTy vise for } 
pipe has 


to 6-in. 
semi-steel cast base 
and jaws and movable back 
jaw. Large  deeply-checked, 
tool-steel flat jaw facings and 
special pipe grip sections with 
double radii curves are provided. 
No. 1115 has 5-in. jaw width 
and weighs 137 Ib. 

Athol Machine & Foundry 
Co., 621 South Kolmer Ave., 
Chicago, IIl. 


AUTOMATIC ALTERNATOR 
VOLTAGE REGULATOR 

Type EF is a_ quick-acting, 
simple and accurate a.c. volt- 
age generator regulator oper- 
ator in exciter shunt field. Is 
an electronic-controlled rectifier, 
deriving power from a.c. gen- 
erator and delivering rectified 
d.c. to exciter shunt field. High 
speed of response, because ex- 
citer shunt-field voltage is in- 
dependent of exciter armature 
voltage. Automatic protection 
for field winding as field cur- 
rent is rapidly reduced, thus no 
field discharge resistor is re- 
quired across exciter shunt 
field while regulator is in op- 
eration. Advantages claimed: 
no moving parts in regulating 
elements, no maintenance, 
simple adjustment, low initial 
cost, quick acting, fast voltage 
recovery due to “field forcing” 
action, minimized voltage 
swings, positive anti-hunting, 
may be mounted in out-of-the- 
way places as a section of the 
switchboard, automatic protec- 


or electronic tube iailure by 
automatic cutout of regulator 
and running on field rheostat 
control, means for adjusting 
generator voltage plus or minus 
5% while regulator is oper- 
ating. Bulletin 5S601-A. 

Ward Leonard Electric Co., 
Mount Vernon, N.Y. 





CONTROLLERS 

Master free-vane controllers 
for temperature, time tempera- 
ture, flow, liquid !evel, pres- 
sure, time-pressure and hu- 
midity are offered primarily for 
application where a greatly re- 


duced sensitivity is required 
and load conditions fluctuate 
over a wide range. Unit is 


pneumatic type, has basic free- 
vane system with sensitivity 
adjustment and automatic re- 
set which minimize hunting. 
Prevents departure from con- 
trol setting and make it possible 
to reach new control setting 
without over-shooting. May 
be adjusted to fit process lag, 
and resetting mechanism may 
be set to function in an amount 
proportional to greater change 
in process. Unit offered pri- 
marily to take care of more 
severe conditions encountered 
in processes. All in one case. 
Bristol Co., Waterbury, Conn. 


INSTRUMENT TRANSFORMERS 
SEVERAL lines of current and 
potential instrument transform- 
ers in voltage ratings of 23 to 
161 kv. Oil or Pyranol filling. 
Sizes and weights reduced, in- 
sulation factors increased. Pri- 
maries wound on_ porcelain 
spools which serve as main part 
of insulation between primary 
and secondary. Current trans- 
former mounted in shallow base 
and extends up into porcelain 
shell, used as high-voltage bush- 


ing. Potential transformers for 
use only on 3-phase, 4-wire 
grounded systems, and replace 


single-bushing conventional type. 
In voltage classes below 69 kyv., 
units are single core-and-coil 
assembly in a shallow tank and 
extending up into a porcelain 
shell which serves as high-volt- 
age bushing. Above 69 kv., 
transformer consists of two or 
more _ core-and-coil units 
mounted vertically and  con- 
nected in cascade. 

General Electric Co., Sche- 


tion against regulator trouble nectady, N. Y. 
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LOW-RANGE PRESSURE 
RECORDERS AND 


CONTROLLERS 
Mover D40M_> low-range_ rec- 
ording gages and _ controllers 


are equipped with inclosed bell- 
type measuring elements. [or 
draft or pressure in minimum 
ranges of 0 to 0.2 in. of water 
and maximum ranges of 0 to 


2.0 in. of water. Large operat- 
ing area of liquid-sealed bell 
eives accurate measuring ele- 
ment and quick response to 


small pressure changes. Equip- 
ped with Ampliset sensitivity 
adjustment for synchronizing 
throttling range with process 


lag. Instruments self-contained 
in 12-in. case. Wall or flush 
panel mounting. Catalog on 


request. 


Bristol Co., Waterbury, Conn. 


PROTECTIVE COATING 

“CopPERCOTE” is special vehicle 
containing minute flakes of me- 
tallic copper. When applied, re- 


action between vehicle and 
copper creates dendritic, close- 
knit, hard coating which pro- 
tects surfaces beneath from 


corrosion. Arrests rusting. Does 
not crack, chip or scale on ex- 


posure. Non-conducting. Fire- 
resistant. Coats metal or wood. 
American Coppercote, Inc., 


180 Lexington Ave., New York, 
ee & 


THERMOMETER TUBING 


“Brnoc” tubing has more than 
twice normal angle of vision 
with high magnification of mer- 
cury column. Triple-lens con- 
struction to increase readability, 
also arranged so can be read 
without squinting. ©Thermom- 
eter itself has large black numer- 


als on cream-colored — back- 
ground. All straight, angle, and 
handled forms. Bulletin 99023. 


Taylor Instrument Companies, 
Rochester, N. Y. 
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WELD-FLUX SCALER 
Unit chips, peens, and removes 


flux irom  arc-welded joints. 
Safety retainer-shank _ chisels, 
either round or quarter octagon. 
Two sizes, RS-3L, 7,000 strokes 
per min., weighing 2 lb. and 
using 5 ci.m. of air; RS-4L, 
7.250 strokes per min., weigh- 
ing 4 lb., and using 6 c.i.m. of 
air. Chisels shown are wide 
blade (below), peening, narrow- 
blade, 9-point, heavy-blade. Bul- 
letin 2235-A. 

The Dallett Co., 165-189 
Clearfield St., Philadelphia, Pa. 





HEAVY DUTY SOCKETS 
THRE! 
as Nos. 


additional sizes known 
X72, X94 and X100, 
have been added to this line 
of l-in. square-drive extra 
heavy-duty sockets. X72 has 
2}-in. hexagon opening, while 
Nos. X94 and X100 have hexa- 
gon openings of 215/16- and 
3$-in. 

Bonney Forge 
IVorks, Allentown, 


AIR COMPRESSOR 
STATIONARY, WG-8, heavy-duty, 
single-stage, 1-cyl., double-act- 
ing, horizontal air and gas com- 
pressor in sizes 10 to 50 hp. and 
pressures of 5 to 150 lb. Long 
life, low power cost and full- 
automatic operation claimed. 
Timken double-row main bear- 
ings, replaceable liner, tinned 
piston and crosshead, stream- 
lined valves. Bulletin A-13. 


e 
od 
O 


Pa. 


Tool 


Sullivan Machinery Co., Mich- 
tyant City, Ind. 





FLOAT-OPERATED SWITCH 
For control of liquid levels, this 
switch can be built into boilers 
or equipped with float chamber 
for attachment to vats, tanks 
or reservoirs by means of equal- 
izing pipes. Working mecha- 
nism consists of mercury switch 
inside float which is attached 
to head by flexible metallic bel- 
lows. As float switch moves 
through its arc, mercury switch 
makes and breaks contact. Unit 
shown is applied horizontally, 
and can be used to sound or 
light an alarm, or to cut in or 
out a motor or other electrical 
device. 

McDonnell & Miller, Wrigley 
Bldg., Chicago, Ill. 


BOILER-TUBE 

EMERGENCY PLUGS 
“MapE-RIte” emergency plug, 
in sizes to suit boiler tubes, can 
be inserted and tightened in fire- 
tube boilers without drawing 
fire. Also suitable for water- 
tube boilers. Has been tested at 
pressures to 1,800 Ib. per sq. 
in. Consists of center tapered 
pin ending in threaded section. 
Over this slips, in order, a 3- 
part expanding washer normally 
held shut by a circular spring, 
metal washer, asbestos compo- 


sition washer, another thick 
metal washer, and _ tightening 
nut. Assembly is placed in tube 


end, then nut is tightened with 
small hand wrench. This pulls 
tapered section through expand- 
ing steel washer, locking washer 








against tube wall and prevent- 
ing unit from turning, then ex- 
pands asbestos composition 
against tube wall for seal. To 
handle leaks between tube and 
sheet, asbestos washer is re- 
placed with another steel one 
and unit placed in tube only far 
enough so that expanding washer 
spreads tube as_ necessary. 
Easily removed and can be used 
again. Similar unit, for marine 
boilers, has long bolt, turned by 
socket wrench for sealing far 
end of tube from front header, 
then unit like that illustrated is 
placed at front end, sealing off 
tube completely without opening 
back of boiler. 

Wainwright - Hardie, 1245 
Madison Ave., New York, N. Y. 


TANDEM BLOW-OFF VALVE 


“ATLAS” tandem blow-off valve 
for working steam pressures to 
1,800 lb. per. sq.in. combines two 
valves in one forged-steel body 


4x4x7 in. Inlet valve is metal- 
lic-packed cylindrical rotary 
type repacked through a feed 


screw in its stem. A repacking 
fitting is provided by which 
valve can be repacked under 
pressure, fitting providing posi- 


tive shut-off while feed screw 
is withdrawn for recharging. 


Outlet valve is repacked when 
backed-out telltale screw shows 
rotary valve leak. Outlet or 
screw-down valve element con- 
tains an auxiliary valve which 
starts discharge flow gradually 
and establishes back-pressure in 
discharge line to reduce wear- 
and-tear on valve and line when 
it is opened. This permits 
smaller handwheel and stem and 
produces a valve about half 
size and weight of standard tan- 
dem sets. Auxiliary valve also 
used for more-frequent, smaller- 
quantity blowdown. Rotary 
valve balanced so that can be 


operated easily even at high 
pressures. Four sizes 14, 14, 2, 
23 for 250-600 Ib. wsp, and 


three sizes, 14, 2, 24 for 900 to 
1,500 Ib. 

Clees Valve & Engrg. Ca. 
90 West St., New York, N. Y. 
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MANUFACTURER'S BULLETINS 





Lock Nuts—Philip Carey Mfg. Co., Lock- 
land, Ohio. 4-page folder on “Quick-Lok” 
nuts, a new type of self-locking nut. 

Asbestos and Magnesia—Keasbey & Matti- 
son Co., Ambler, Pa. Catalog of asbestos 
and magnesia products with drawings, dia- 
grams and photographs showing typical in- 
stallations, ete. 

Lubrication—Gulf Refining Co., Pittsburgh, 
Pa. Attractive folder, Form 570, “Gulf Re- 
seareh in Lubrication,” highly illustrated, 
viving simple story of research and its re- 
sults in improving lubrication. 

Bolts, Screws—The IH. M. Harper Co., 2620 


Fletcher St., Chicago, Ill. 48-page catalog 
and price list of bolts, nuts, screws and 


washers of all types. 
and printed in color. 

Diesel Engines——Diescl Engine Division, 
American Locomotive Co., Auburn, N. Y. 8- 


Extensively illustrated 


page booklet, “Cushing, Oklahoma’s New 
Municipal Power Plant,” giving general 


story and details on this installation. 

Oil-Engine Power  Unit-—Allis-Chalmers 
Mfg. Co., Milwaukee, Wis. 32-page catalog 
on Model “IKXO” diesel-fuel tractors and 
spark-ignition fuel-oil power units. 

Screw Pumps—Morris Machine Works, 
Baldwinsville, N. Y. 4-page Bulletin 162 on 
screw pumps outlines development, fabrica- 
tion and special features of this centrifugal 
pump for handling sewage, drainage water, 
water for irrigation service, condenser circu- 
lation, ete. Sizes from 20 to 40 in. 

Flexible Couplings—Diamond Chain & Mfg. 
Co., Indianapolis, Ind. 8-page Bulletin 12 
on Diamond flexible couplings, showing new 
double-strand type recently deseribed in 
Power. 

Ventilation—Swartwout Co., 18511 Euclid 
Ave., Cleveland, Ohio. 16-page Bulletin V-100- 
B, “Common-Sense Ventilation for Industrial 


and Commercial Buildings.” A simplified 
discussion of ventilation principles and 
equipment. 


Fire Fighting—Pyrene Mfg. Co., 560 Bel- 
mont Ave., Newark, N. J. 4-page Folder No. 
161, “The Newest Development in Fighting 
Fires,’”’ describes method of making foam for 
fire fighting. 

Flanges—Kropp Forge Co., Chicago, Ill. 
24-page list of forged-steel stock flanges in 
sizes from % to 24 in., and also engineer- 
ing data on standard facings, drilling tem- 
plates and pressure temperature ratings, ete. 

Transformers—Allis-Chalmers Mfg. Co., 
waukee, Wis. 8-page leaflet 2172A on Out- 
age-I'ree high-voltage distribution  trans- 
formers Type “CB.” 

Seamless-Steel Products—Seamless-Steel 
Mquipment Corp., 39 Broadway, New York, 
N. Y. Catalog K, showing seamless-steel 
products for high-pressure and high-tem- 
perature requirements, forged, rolled or 
drawn. Shows numerous high-pressure 
seamless steel vessels, gives tables of stand- 
ard sizes, and data on square and rectan- 
gular tubes. 

Stokers—Anchor Stove & Range Co., Ine., 
New Albany, Ind. 4-page Bulletin 336 on 
Anchor “Kolstoker.” UWeavy-duty industrial 
stoker of dump-plate or dead-plate type in 
twelve capacities of 40 to 650 Ib. per hr. 

Vibrating Screens—Tink-Belt Co., 2045 W. 
Ilunting Park Ave., Philadelphia, Pa, 24- 
page illustrated Catalog 1562, complete with 
clearanee diagrams and dimension tables on 
two types of vibrating screens for cleaning 
coal, clay, coke, sand, gravel, ete. 

Air-Conditioning Instruments—Julien P. 
Iriez & Sons, Inc., Baltimore St. & Central 


\ve., Baltimore, Md. 18-page catalog, “Air 
Conditioning Instruments and Controls,’ 


shows application of temperature, humidity 
and effective-temperature controlling, indi- 
cating and recording instruments to air con- 
ditioning. 


_Fuels—Fuel Engrg. Co. of New York, 116 
Rast 18th St., New York, N. Y. Booklet, 
“Steam Plants Geared Into Fuel Markets 


By Fuel Engineering’, shows importance of 
proper and economical fuel selection by rec- 
ognized authorities. 

Insulations, Ete.—Johns-Manville Corp., 22 
Mast 40th St., New York. N.Y. 1936 Indus- 
trial Products Catalog, 60 pages, profusely 
i‘lustrated, covering high- and low-tempera- 
ture insulations, asbestos builtup roofs, in- 
sulated roofs. Transite roofings and sidings, 
industrial friction materials, conduit, elec- 
trical materials, pressure pipe, and packings, 

Beryllium Copper—Leryllium Corp. of 
Penna., Casting Division, Reading, Pa. 4 
page “Announcing Beryllium Copper Heat- 
Treated Castings”. 
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Water Softener—Cochrane Corp., 17th St. 
& Allegheny Ave., Philadelphia, Pa. 12-page 
Publication 2059 describing hot-process water 
softener, showing combination of deaerating 
and softening elements to give simple ar- 
rangement, small space, low cost, and pro- 
tection. 

Disconnecting 
tric Co., Chicago, 


Switches—Delta-Star Elec- 
Ill. 35-ecolor, 48 page Bul 
letin 32-C describes outdoor disconnecting 
switches, fuse mountings, and combination 
units in voltages up to 161 kv. Complete di 
mensions and other data, recommendations, 
cte. Also associated equipment. 
Diesels—Fairbanks, Morse & Co., 900 S. 
Wabash Ave., Chicago, Ill. 16-page, 2-color 
hooklet, “Diesels and Profits’, discusses and 


illustrates diesel industrial installations of 
all types, including elements of economical 
installation such as waste-heat recovery. 


Coals—Appalachian Coals, Ine., Transpor- 
tation Bldg., Cincinnati, Ohio. older, 
“Where to Buy ACI Coals”, lists agents au- 
thorized to sell high-volatile coals produced 
by companies affiliated with ACI, 





Meters—Bristol Co., Waterbury, Conn. Bul 
letin 486 on round-chart recording voltmeters 
and ammeters for electric utilities and indus- 
trial plants, for any use. Description of new 
instruments included. 


Process Equipment—lIidge Moor Iron 
Works, 30 Rockefeller Plaza, New York, 
N. Y. 8-page illustrated bulletin of fabri- 


eated process equipment in various metals. 
Also circulars on Edge Moor water-tube 
boilers, 

Blow-Off Valves—Clees Valve & Engrg. Co., 
90 West St.. New York, N. Y. 8-page Bulle- 
tin 11 on “Atlas Forged-Steel Tandem Blow- 
off Valves”, a new type with integral block. 

Cochrane News—Cochrane Corp., Philadel- 
phia, Pa. Monthly publication, ‘Cochrane 
News”, giving data on company products. 

Building Maintenance—F lexrock Co., 800 N. 
Delaware Ave., Philadelphia, Pa. 40-page 
“Handbook of Building Maintenance” in- 
cludes 25 drawings, 55 pictures and detailed 
copy on use of company products in main- 
tenance, 

Instruments 
Baltimore, Mad. 


Julien P. Friez & Sons, Ine., 
16-page abridged catalog, 


“Standard Instruments”, lists line of mete- 
orological instruments, ineluding ithose for 


weather, water resources, upper air explo 


rations, air-conditioning surveys, and_ soil 
conservation projects. 

Transformers—The Esterline-Angus Co., 
Indianapolis, Ind. Bulletin No. 686 on cur- 


rent transformers in nine 
tvpe with metal case. 
Lubricating Oils—Alox Corp., P. O. Box 
949, Niagara Falls, N. Y. Sulletin 1-36, 
“Effect of Chemical Composition of Taubri- 
eating Oils on Lubrieating Value.” 2-page 
mimeograph. 


portable 


ranges, 


Flow Meters—Schutte-Koerting, Philadel- 
phia, Pa. Bulletin 18-'T on new automatie 
flow controller for use in connection with 


Rotameters. 

Babbitt Bearings—-United American Metals 
Corp., Syracuse Smelting Works, Export Di- 
vision, Brooklyn, N. Y. Looseleaf binder of 
reprints from magazine articles on babbitt 
bearings. 

Diesel Engines-—Fairbanks, Morse & Co., 
900 S. Wabash Ave.. Chieago, HII. 28-page 
Bulletin 3200-83 on Model 82-E diesel, a 
evcle, solid injeetion unit. 


» 


Automatic Valves—Davis Regulator Co., 
2540 S. Washtenaw Ave., Chicago, Hl. 32 
page bulletin on design, construction and 


operation of pressure regulators, controllers, 
stop valves, balanced relief valves, altitude 
valves, pump governors, and strainers. 

Coal—Appalachian Coals, Ine., Transporta 
tion Bldg., Cincinnati, Ohio. 4-page folder, 
“Over 40 Million Tons .. .”, listing pro 
ducing companies which mine high-volatile 
coals distributed by A.C.I. 

Manganese Steel—American 
Steel Co., Chicago Heights, Ill. 
er, “The Story of Manganese 
trated. 

Fans and Blowers—-ILG Electric Ventilat 
ing Co., 2850 N. Crawford Ave., Chicago, Ill. 
64-page catalog No. FB-45 on propeller fans 
and blowers for ventilation and air condi 
tioning All types. 

Washers—Wrought Washer Mfg. Co., Mil- 
waukee, Wis. Stock List No. 55-A of stand 
ard and special washers in all materials. 

Piping—The M. W. Kellogg Co., 225 Broad- 
way, New York, N. Y. 4-page folder, “Kel 
logg Mastertlex Piping,” giving photographs 
and general information. 

Oil Burners—W. S. Rockwell Co., 50 
Chureh St., New York, N. Y. 8-page catalog 
No. 360 on oil burners gives detailed specifi 
eations, settings and chart of comparative 
fuel prices. 

Liquid Proportioning—D. W. 
Co., Ine., 3408 W. Monroe St., Chieago, Ill. 
12-page booklet on principles and applica 
tions of liquid proportioning units employ- 
ing the fluid-piston principle. 

Ammonia Fittings—Il'rick Co., Ine., 
Waynesboro, Pa. 36-page catalog on am 
monia valves and fittings showing elements 


Manganese 
6-page fold 
Steel,” illus- 





Haering «& 


priced both separately and complete with 
companion flanges, bolts and gaskets. Also 


gives weights and principal dimensions otf 
pieces. Data on electric control valves and 
all types of liquid level indicators, diffusers, 
bolts, nuts, ete. Last six pages give tables 
including properties of methyl chloride, 
Freon-12, in addition to those for ammonia, 
carbon dioxide, steam and solutions of so 
dium chloride. Also data on pipe and cold 
storage temperatures. 

Boiler—J. H. McCormick & Co., Williams 
port, Pa. S8-page folder “The Quick-Action 
oiler for the Quick-Action Fuel, Gas.” 

Colloidal Graphite—Acheson Colloids Corp., 
Port Huron, Mich. 8-page booklet on posi 
tive colloidal-graphite lubrication. 

Regulators—Northern Nquipment Co., Erie, 
Pa. 12-page booklet No. 401 on controlling 
boiler-water level on rapidly fluctuating load 

Flake-Iee—Flakice Corp. of New York, 360 
Furman St., Brooklyn, N. Y. 8-page Bulletin 


14 on Type BRC, Form AP Flakice frozen 
water ribbon machines 
Blowers-—lRotts-Connersville Blower Corp. 


Connersville, Ind. Bulletin 21-B18 on appli 
cation of blowers in raw-water ice-plant serv 
ice. Profusely illustrated and shows various 
types of drives. 

Stokers—Combustion Engineering Co., Inc., 
200 Madison Ave., New York, N. Y. Attract 
ively illustrated bulletin on CE-Skelly Stoker 
Unit for mechanical firing of all grades of 
bituminous coal. Catalog No. SU-5. 

Underfeed Stokers—Flynn & Emrich Co., 
Holliday & Saratoga Sts., Baltimore, Md. Two 


highly illustrated 12-page catalogs, ‘Under 
feed Stokers, Heavy Duty Series 70,” and 
“Underfeed Stokers Industrial Type, Series 


60; Commercial Type, Series 50.” 

Acid Pumps—-Worthington Pump & Machin 
ery Corp., Harrison, N. J. | 6-page Bulletin 
W-350-B1 on centrifugal acid pumps, Type 
CG, low-duty series, capacities to 130 g.p.m., 
and heads to 70 ft. with belt or motor drive. 

Transformers—Wagner Electric Corp., St. 


Louis. Mo. Two bulletins, No. 180 on dis- 
tribution transformers, and No, 181 on power 
transformers. Bulletin 180 eontains 102 


pages discussing characteristics, insulations, 
core and coil construction, tank design, acces- 
sories, testing, ete., of many types of trans 


formers up to 500 kva. Bulletin 181 gives 
70 pages of similar information on trans 
formers above 501 kva. 


Diesels—Caterpillar Tractor Co., Peoria, 
Til. 48-page form 3346, “Caterpillar Diesel 
RD 8” on tractor and also 6-eyl., 5% x8-in., 
850-r.p.m. power units, producing 110 hp. 
maximum, 

Pumps—Byron Jackson Co., Los Angeles, 
Calif. 12-page Bulletin No. 360-B on pumps, 
single- or 2-stage for a wide variety of capa 
cities and heads 
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TEST GIANT STEEL-MILL MOTORS 


Two 7,000-hw. electric motors for steel mill service are here coupled together 


on tests in Westinghouse East 


Pittsburgh 


works. One goes into the Home 


stead plant of Carnegie-Hlinois Co. to furnish main drive for the new 100-in. 


the other will be 


200 


plate mill, and 


motor weighs tons, 


powerful 


installed in a 
turns at 40 rp.m., and is one of the largest and most 


motors ever 


mid-west steel plant. Each 


built 
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National Power Show 


Recent reports from headquarters of the 
Twelfth National Exposition of Power 
& Mechanical Engineering, to be held in 
(arand Central Palace, New York, Nov. 
30 to Dec. 5, show that three floors have 
reserved for the show to include 
all types of power-generating machinery, 
plant equipment, mehanical engineering 
and industrial accessories, electrical equip- 
ment, transmission equipment, metals and 
alloys, piping, valves and _ fittings, pump- 
ing equipment, refractories and insulation, 
unit heaters, hydraulic lift trueks, mechani 
cal packing, spray equipment, ete. 


been 


$50,000,000 Natural-Gas 
Pipeline Projected 


Northwest Independent Gas Producers 
\ssn., Great Falls, Mont., E. B. Coolidge, 
president, is negotiating for a Federal loan 
and grant of $50,000,000 natural- 
vas pipeline for service in Minnesota. 
Project includes more than 1,400 mi. of 
welded lines, with compressor plants along 
route and gas distributing and control sta- 


for a 


tions at main centers. Sources will be 
Cut Bank and Baker gas fields in Mon- 
tana, and Garland natural-gas_ field in 
Wyoming. It is proposed to build a 


main 20-in. welded steel line between the 
first two fields, in western and eastern 
parts of the State, respectively, about 
100 mi.; an 18-in, line will be constructed 
from the Garland field, Wyoming, to 
connect with main line noted, approxi- 
mately 235 mi. distant. From the junction 
of these two main feeder lines in the 


Baker gas area, a 24-in. welded line will 
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be installed to Brainerd, Minn., 465 mui.; 
from this point, two supply lines will 
radiate, an 18-in. line to Duluth, Minn., 


and vicinity, with extension to the Mesaba 
iron range, totaling about 155 mi, and 
another to Minneapolis and St. Paul, Minn., 
approximately 95 mi. 


A.S.C.E. Meeting 


Local sections are cooperating actively 
in preparation for the fall meeting of the 
\merican Society of Civil Engineers in 
Pittsburgh, Pa., Oct. 13-17, open to any 
one who wishes to attend. Included are 
a discussion of flood control problems and 
a symposium on structural applications of 
steel and light-weight alloys. Eight tech- 
nical divisions are to be represented, with 
papers on the flood of 1936 in eastern 
United States, New England flood, New 
York flood, upper Ohio and _ tributaries 
flood, Federal plans for flood control, prac- 
tical application of stress theories, tests of 
engineering structures and models, photo- 
elastic determination of stress, low-alloy 
steels, high-alloy steels, metallurgical and 
manufacturing aspects of light-weight 
structural alloys, corrosion in relation to 
structures and structural materials, actual 
applications of special structural steels, 
high strength steels in structural engi- 
neering, application of stainless steel in 
light-weight construction, structural appli- 
cation of aluminum = alloys, magnesium 
alloys and their structural applications, 
thermo-generation of energy (by George 
Orrok) hydro-generation of energy, im- 
provements in utilization of energy, 
of generation of energy, economic aspects 
of energy generation. 


cost 





A.S.H.V.E. Meeting 


The committee on research, American 
Society of Heating & Ventilating Engi- 
neers, has organized technical advisory 
groups to undertake investigations on a 
wider scale. These projects are being 
assigned to the Pittsburgh laboratory and 
cooperating institutions as rapidly as funds 
become available. Included are air con 
ditioning in relation to comfort and in 
treatment of disease, atmospheric impuri 
ties and resulting safety and health re 
quirements, comfort requirements of sum- 
mer cooling, corrosion and heating in 
air-conditioning systems, air distribution 
within an inclosure, frictional resistance to 
airflow in small ducts and fittings, heat 
transfer of finned tubes with forced air 
circulation, heating and cooling require- 
ments of buildings, refrigeration in rela- 
tion to air treatment, sound and relation 
ship to heating and ventilation, direct and 
indirect radiation performance with 
gravity air flow. Other projects are 
planned as soon as funds become available. 


National Metal Congress 


The annual National Metal Congress, 
to be held in Cleveland, Oct. 19-23, which 
has been sponsored for 18 years by Ameri- 
can Society for Metals, this year will 
have four cooperating societies; the 
\.I.M.&., A.S.M.E., American Welding 
Society and American Wire Assn. <Ac- 
cording to latest report, floor space at 
the accompanying National Metal Expo- 
sition has been enlarged three times and 
present plans show 210 manufacturers 
exhibiting in 169,000 sq.ft. of space in 
Cleveland’s Public Auditorium. 


INCLUDED in the Southern Fall Meeting 
scheduled by the American Institute of 
Mining & Metallurgical Engineers are 
meetings of the Petroleum Division at 
Los Angeles, Oct. 1 to 3, at Fort Worth, 
Oct. 8 to 9, the Institute of Metals Division 
in Cleveland, Oct. 20 to 22, the Iron & 
Steel Division in Cleveland at the same 
time, and of the Coal Division in Pitts- 
burgh, Oct. 21 to 22. The general meeting 
of the society is planned in Mexico City, 
Nov. 9 to 15. 


INCLUDED in the program of the A.S.M.E. 
annual meeting in New York, Novy. 30 
to Dec. 4, is a symposium on corrosion- 
resisting metals and design of machinery 


and equipment in three sessions Dec. 3, 
afternoon and evening. Papers take up 
aluminum alloys, nickel and nickel-base 
alloys, zinc, lead, cast iron, copper and 


copper-base alloys and corrosion-resistant 
steel. 


University oF ILtinors has installed a 
working model air conditioning unit capa 
ble of conditioning a lecture room with 
a capacity of a hundred students in 
handling both winter and summer air 
conditioning. It is complete with fan, 
dry air filters, steam tempering coils, air 
washer, steam reheating coils, etc., and 
measures 42 ft. in length. Observation 
doors are fitted at various places to enable 
students to observe what is happening. 


PowrER TRANSMISSION CoUNCIL and 
MECHANICAL ENGINEERING ASSOCIATES 
moved headquarters from 1 Atlantic St.. 
Stamford, Conn., to 75 State St., Boston, 
Mass., as of Sept. 1. 
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Air-Condition Tulsa Building 
Of Public Service of Okla. 


Pusric Service Co. OF OKLAHOMA is 
air-conditioning its own building in Tulsa, 
including all five floors and basement, the 
first complete job in the area. Refrigera- 
tion capacity of 120 tons will be obtained 
from two York ammonia-compressor sets 
being transferred from some of the com- 
pany’s oil properties. A Schubert-Christy 
induced-draft cooling tower, with spray 
eliminators, is being installed on the roof, 
and Trane conditioning units utilizing 
chilled water. Air is carried to conditioned 
spaces through ducts above the false ceil- 
ings on each floor. Design temperature for 
the installation is 81 deg. F., dry bulb, 
65.9 deg. wet bulb, with relative humidity 
of 45%, when outside conditions are 101 
deg. I*. dry bulb, 77.3 deg. F. wet bulb, and 
relative humidity 34.6. 

Old compressors are powered by syn- 
chronous motors that will be used to im- 
prove power factor along with a 5,000-kw. 
synchronous converter just added to com- 
pany equipment. To insure good power 
factor, the unit will run constantly, excess 
cooling being stored in the form of chilled 
or partly frozen water stored in a 2,200-gal. 
tank being installed in the basement. Ex- 
haust air from the conditioned areas is 
carried through the air space between the 
fifth floor ceiling in the roof, thus form- 
ing an insulating blanket. Show windows, 
which are constantly lighted with 42-kw. 
apiece, are being hooded. A reversible ven- 
tilating fan is installed at the top of each 
hood so that it can draw the air heated by 
the lighting and pass it directly outside the 
building. These fans will provide 3,100 
cu.ft. of air to each of the 8 windows per 
min., the air being raised from 80 to 150 
deg. In winter these fans will be reversed, 
so that the heat generated by window light- 
ing can be used to supplement the regular 
steam system. On other floors the duct 
system will carry warmed air to supple- 


; 
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ment existing heating facilities. — First 
parts of the installation were operated 
July 10, 

Yotal cubic content of the building is 


421,946 cu.ft. distributed as follows: 
ment, 48,620, first floor, 132,518, 
third, fourth and = fifth 60,202 


Base- 
second, 


cu.it. each. 


Hub Transit Plants 
Undergo Changes 


To reduce the emission of fly ash and 
Improve operating efficiency at South Bos 


ton station of Boston Elevated Railway, 
Cottrell electric precipitation equipment, 
air heaters and induced-dratt fans are 


being installed in the flues connecting two 
20,750-sq. ft. pulverized-fuel-fired boilers, 
with a steel stack serving these units. It 
is expected that work will be completed 
this month. The railway has been actively 
co-operating with the state Department 
of Public Utilities’ Smoke Division, as 
has Boston Edison company, in seeking to 
reduce causes of complaint against stacks 
in the Peninsular section of the city. 

The final curtain has been rung down 
upon the celebrated Central power station 
of the Boston Elevated system, well-known 
to older steam-plant engineers for its one 
time large engine-driven units and d.c. 
machines for traction purposes. Engines, 
boilers, condensers, pumps, etc. have been 
sold for and’ removed from the 
property. The recent station was equipped 
in 1893, with six triple-expansion engines 
driving 12 belted generators, which were 
replaced with direct-connected units three 
vears later. Direct-connected, cross 
compound units followed. From 1930 to 
1932 the plant was considered as standby 
capacity of about 12,900 kw. With the 
coming of the South Boston and Lincoln 
steam-turbine stations, “Central” could not 
overcome the handicap of competing with 
more modern equipment, notwithstanding 
its location in the heart of the city in 
close proximity to avenues of heavy traffic. 


scrap 


WHEELER DAM 


The highway _ across 
Wheeler Dam, on the Ten 
River, gradually 
rises as ié approaches the 
north abutment of the dam 
and crosses the navigation 
lock on a bridge that gives 


nessee 


7-ft. clearanee, The dam 
has a total length of 6.525 
it. with a maximum 


height in the spillway see 
tion of 72 ft. above its 
foundation, and forms a 
reservoir of 1.260.000) acre 
ft. At the south end of 
the dam aie power house 
provides for ultimate in 
stallation of eight 45.000 
hp. propeller-type turbines 
to operate under 48-ft. head, 
See November Poirer for 
further details 


MEETINGS 


Metals —1Sth annual 


Metal Show, 


American Society for 
convention and National 
Cleveland, Oct. 19-23. Technical Ses 
sions, Hotel Statler; Show in Public 
Auditorium. Headquarters: 7016 Euclid 
Ave. Cleveland, Ohio. 

American Welding Society—17th annual Meet- 
ing and EHuposition, Hotel Cleveland, 
Cleveland, Ohio, Oct. 19-23. Exposition 
in Cleveland Public Auditorium in con 


nection with Metal Congress Exposition. 
WM. M. Kelly, secretary, 29 West 39th St., 
New York, N. Y 


International Acetylene Assn.—37th annual 
Convention, Jefferson Hotel, St. Louis, 
Mo., Nov. 18-20. Jleadquarters: 30 Last 
42nd St., New York, N. Y. 

Twelfth National Exposition of Power & 
Mechanical Engrg.—Grand Central Pal- 
ace, New York, N. Y., Nov. 30—Dec. 5. In 
charge Chas. F. Roth, International Ha 
position Co., Grand Central Palace, New 
York, N.Y. 





Air-Valve Failure Floods 
Albula Hydro Plant 


A penstock air-valve failure at the Al 
bula (Switzerland) hydro-electric — plant 
caused complete station shutdown and a 
property damage of over 1,000,000) franes 
on March 26, according to Schiverserische) 
i:lectrotechnischer Verein. Vailure oc 
curred when the plant was being paral 
leled with Waggital station. Although 
the cause has not been definitely deter 
mined, it is believed that a surge was pro 
duced in the penstock when the plant was 
connected to the transmission system. This 
operation was performed every day, and 
normal conditions apparently prevailed on 
the system during the paralleling 
tion when failure. occurred. 

The air valve was an old weighted-type 
model installed in 1907, operated without 
cushioning Three before 
the accident 60% of full load was dropped 
off the plant, and it is believed that at 
that time the vlave was seriously stressed 
and failed later) from the 
minor disturbance. The valve plate had 
a single connecting rod. which failed in 
what looked like an old crack. 

A large part of the damage was caused 
by water discharging from the valve 
down the mountain along the 
penstock and transmission line and under 
mining their foundations, and also damage 
ing the railroad. The shutoff gate at. the 
conduit intake is manually operated. Be 
cause of this, it was 2 hr. after the failure 


opera 
devices. 


days 


effects of al 


running 


hefore the gate was closed. Tf the water 
could have been shut off immediately 
after the failure, the damage would have 
been only a small fraction of what. it 
was 


New Safety Record 


CertiricATEs OF MERIT, In recognition of 
that rank foremost in the 
U.S., were presented to two divisions of 
Westinghouse Lamp Co., June 19, by th 
Newark Safety Council. Over nearly 7 yr 
the warehouse and transportation division, 
with 100 employees, built up a record of 
1,122,880 hr. without a disabling accident 
On June 1 this record was still unbroken 
with a total of 1,155,000 man-hr. After 
establishing a national record last year, the 
equipment and development division, with 
500 employees, added another year to its 
total with 1,859,891 man-hr. on March 31 
The record was still unbroken on June 1, 
with 1,994,000) man-hr 


sn fety records 
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N.A.P.E. Convention Stresses 
License Law Legislation 


\\Viru the Hotel Stevens, Chicago, Hl. as 
headquarters, the National Association of 
Power Engineers held its 54th Annual 
Convention and Power Show Aug. 31 to 
Sept. 4, with over 4,000 delegates and 
their friends registering. This year’s con- 
vention and Power Show were unusually 
well attended, and the Power Show, which 
included 135 exhibits showing the latest 
devices to get more pounds of steam from 
fewer pounds of coal, was always the center 
of interested crowds. 

Many of the delegates took advantage of 
the opportunities offered to visit plants in 
Chicago. Monday, the first day of the 
convention, included two trips: one to the 
Dearborn Chemical Co. laboratory and an- 
other to the Standard Oil Co. of Indiana 
refinery. Wednesday was taken up with 
a trip to the Corwith plant of Crane Co. 


The convention was officially opened 
Tuesday morning with Vice-chairman 


l'rank Zimmerman of the local convention 
committee presiding. He introduced Mayor 
Kdward J. Kelley of Chicago, whose ad- 
dress stressed the importance of the engi- 
neer and the fact that he is continually 
under test to prove the truth of his state- 
ments and to verify them by performance. 
He closed by extending a hearty welcome 
to the city. 

National president R. A. Free seconded 
the welcome to the city, stressed the suc- 
cess of the Power Show and convention 
and complimented the exhibitors and con- 
vention committee for their successful ef- 
forts. He closed with an appeal for con- 
structive thought in conducting the con- 
vention meetings, for the best interest of 
all members. 

National vice-president H. W. Wilds 
called attention to the engineer’s failure to 
take an active part in public affairs and 
stressed the importance of correcting this 
situation and thus impress public officials 
and politicians with the Association’s latent 
strength. He emphasized the need for en- 
gineers taking a more aggressive stand on 
license-law legislation and to take meas- 
ures to protect the Association’s members 
against infringement by other groups. 
\fter reviewing the attempts that are be- 
ing made to deprive the Association’s mem- 
bers of the right to be called “engineers”, 
Mr. Wilds said that these efforts should be 
resisted and he hoped that decisive action 
would be taken during the convention. 

Pres. C. L. Rice of the Chamber of Com- 
merce expressed considerable surprise that 
the National Association of Power Engi- 
neers had not met in Chicago for the past 





53 years. He expressed his admiration of 
the character and type of man which was 
developed in the operation of power equip 
ment in the early when perform 
ance was the real test of a man’s ability 
Discussing the City of Chicago, he pointed 
out that the city contained one of the 
largest power pools in the world, and a 
large number of the most interesting indus- 
trial power plants in the country. 

Past Pres. George M. Diebold sketched 
briefly the rise of the Association since 
the time it met in Chicago in 1883, and 
pointed out that the State of Illinois should 
be an inspiration, because of Lincoln. 

A feature of the Thursday morning ses- 
sion was an inspirational address “B.V.D’s 
for the Engineer,” by O. J. Prentice of 
the C. A. Dunham Co. Contrary to ex- 
pectations that this would be a discussion 
on engineering problems, Mr. Prentice 
sprung a surprise subject on personal de- 
velopment as related to operating engineers. 
As the address progressed it developed the 
“B” stood for “Belief”, which the engineer 
should have in himself and in his ability to 
handle his job; “V” symbolzied “Vision” 
that the engineer should have to meet his 
responsibilities successfully; and “D” for 
“Determination” to do his work in a way 
that would reflect credit to his ability and 
profession. 

At the Friday morning. session, Pres. 
R. A. Free, and Chairman C. R. Dauben- 
mire led a discussion on license legislation 
and the professional engineers license laws, 
supplemented by addresses by Bartley 
McCourt, Sec. Thomas FE. Thurston and 
Wiley Craig of the committee. Plans for 
the coming year include legal advice by 
competent counsel on the Association’s 
legal rights in the matter; legislative activi- 
ties in various states, and New York State 
in particular, to obtain acceptable amend- 
ments to existing professional laws; ini- 
tiation of legislation to secure the enact- 
ment of operating engineers’ license laws 
where the engineers in the state are pre- 
pared to carry on an effective campaign; 
and finally, legal action if other efforts 
fail, and the Association’s rights are in- 
fringed. 

Officers elected: president, H. W. Wilds, 
chief engineer, New York Life Insurance 
Co., Bldg. New York, N. Y.; vice-presi- 
dent, Charles Bindrich, Milwaukee, Wis.; 
secretary (reelected) I'red W. Raven, Chi- 


day 5, 


cago, Ill.; treasurer, Edward J. Burke, 
Philadelphia, Pa.; trustee, A. EF. Thomp- 
son, chief engineer, Montgomery Ward 


Co., Kansas City, Mo.; conductor, J. P. 
Quigley, Salt Lake City, Utah; and door- 
keeper (reelected) B. D. Johnston, Little 
Rock, Ark. The national convention in 
1937 will be held in St. Louis, Mo. 





PROFESSIONAL SOCIETIES 


ASSOCIATED TECHNICAL SOCIETIES O01 
Detroir recently held its first annual guid 
ance which 123) high school 
students contemplating the study of engi- 
neering, were given an opportunity to con- 
sult representatives of various branches of 
the engineering profession. The conference, 
an outgrowth of activities of the committee 
of student selection and guidance of the 
Engineers’ Council for Professional Devel- 
opment, is typical of guidance meetings 
which ECPD is promoting in other areas 
through local associations. The presiding 
officer at the Detroit meeting was E. A. 
Danse, chief metallurgist of the Cadillac 
Motor Car Co., while the principal address 
was given by C. F. Hirshfeld, chief of re 
search, Detroit Edison Co., and past chair- 


man of ECPD. 


meeting at 


A.S.R.E. will hold its annual meeting 
in New York at the same time as the an 
nual meeting of the A.S.M.E. and coinci- 
dent with the Twelfth National Exposition 
of Power and Mechanical Engineering 
which will open on November 30, 1936, in 
Grand Central Palace, New York, N. Y. 


INTERNATIONAL ACETYLENE ASSOCIATION 
will hold its 37th annual convention in St. 
Louis at the Jefferson Hotel, Nov. 18-20. 
Technical sessions will be held each after- 
noon and on two evenings, featuring the 
oxy-acetylene process for welding and cut- 
ting metals. Wednesday evening, Nov. 18, 
is to be devoted to a forum on welding and 
cutting. The following evening will in 
clude popular round-table discussions on 
the same subject. 


A.S.A. Sectional Committee on Unification 
of Rules for Dimensioning of Furnaces for 
Burning Solid Fuels, Sub-Committee No. 1, 
under project B-50, changed the name of the 
project to A.S.A. Sectional Committee, B-50, 
Combustion Space for Solid Fuels. 


AiR CONDITIONING MANUFACTURERS’ 
Assn. has adopted application engineering 
standards for comfort air conditioning. 


ASSOCIATION OF IRoN & STEEL ENGr!- 
NEERS is the new name assumed by the As- 
sociation of Iron & Steel Electrical Engi- 
neers at its meeting recently. In com- 
menting on the activities of the association, 
G. R. Carroll, president, and electrical sup 
erintendent of the Jones & Laughlin Steel 
Corp., said that it was first formed to 
promote a more scientific development of 
electrical equipment used in the steel in- 
dustry, and later branched out until it now 
encircles a much broader scope of activity. 
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OBITUARIES 


kkNESE Love BALDWIN, 64, president ot 
the Baldwin Belting & Leather Co., New 
York, died Aug. 11. He was a member 
of the executive committee of American 
Leather Belting Association and of the New 
York Power Transmission Corp. His 
son, Preston De Grauw Baldwin, member 
of the technical committee of the New 
York Power Transmission Corp., suc- 
ceeds his father as company president. 


H. W. Futter, vice-president in charge 
of engineering and construction of Byl- 
lesby Engineering & Management Corp., 
Chicago, died suddenly while on vacation 
at Basswood Lake, 20 mi. northwest of 
Ely, Minn., Aug. 28. 


Patrick McManmov, 68, chief engineer 
of Kolb Brewing Co., Bay City, Mich., 
died Sept. 3. In Bay City for the past 
23 years, he was connected with early de- 
velopment of electric power in the Sagi- 
naw Valley as chief engineer of the first 
electric light plant in Saginaw (the Fort 
Wayne-Jenny Electric Light Co. in 1887), 
then chief engineer of Consolidated Coal 
Co., Saginaw, Aetna Portland Cement Co., 
and until 1934, when he retired because of 
illness, with Kolb Brewing Co. 


ALpHEUsS Brayton SLATER, consulting 
engineer, and former president of the 
Union Nail Company, Inc., of Providence, 
R. I., died at his home in Bridgeport, 
Ct. Sept. 9. He established offices in 
Bridgeport about four years ago. 


CuarLes I, Wuirte, 80, for some years 
a consulting mechanical engineer in the 
combustion field until his retirement long 
ago to engage in historical work, died at 
Boston Sept. 1. 


J. McC. Morrert, 64, vice-president in 
charge of sales of Midwest Piping & 
Supply Co., Inc., St. Louis, Mo., since 
its formation in 1920, died of a heart at- 
tack in his office Sept. 5. Before forma- 
tion of Midwest, he was vice-president of 
Urbauer-Atwood Co., piping contractors, 
and before that identified with Chapman 
Valve Co., Kansas City Steel Railways, 
and the Standard Oil Co. of Indiana. 


























NEWS NOTE 


Cart F. Woops and Geo. FI. FELKER, 
president and vice-president, respectively, 
for the last twelve years of Crosby Steam 
Gage & Valve Co., have purchased the 
entire common stock of the company. 


54th Annual National Convention of the National Association of Power Engineers, 


GEORGE SUMMERFIELD has been appointed 
chief inspector of Hill Diesel Engine Co., 
Lansing, Mich. 

Artuur T. Hunter has been appointed 
manager of sales tor Hudson H. Bubar, 
15 Park Row, New York, N. Y., designing 
engineer and manufacturer of dust collect- 
ing equipment. 

Link-Be_tr Co., Chicago, has _ trans- 
ferred A. W. Holmes from its Chicago 
engineering department to sales engineer 
at Pittsburgh, 436 Seventh Ave. 

Wacker D, HaNnNa. investment banker 
of Burlington, lowa, has become presi- 
dent of Burlington Instrument Corp. 

S. J. GARAHAN has been appointed man- 
ager of sales for the cable section, Gen- 
eral Electric Co., Schenectady, N. Y. 

WaLTER A. PARRISH has been appointed 
chief engineer of Buda Co., Harvey, IIL, 
to succeed the late Carl C. Hinkley. He 
has been with the company since 1928. 
L. C. Moxie, who has been with the 
company since 1922, except for a short 
term in 1927 and 1928, has been ap- 
pointed assistant chief engineer. 

L. Rk. Smiru has been elected chair- 
man of the Board of A. O. Smith Corp. 
W. C. Heatu, formerly with Fairbanks- 
Morse, and since 1931 vice-president in 
charge of manufacture and engineering 
and a director of A. O. Smith, has been 
elected president, and J. M. FLoyp, for- 
merly with Bendix Corp., will succeed 
Mr. Heath. 

WittiAM G. MerRvINE has resigned as 
chief mechanical engineer of the Federal 
Power Commission to join the engineering 
staff of the American Gas & Electric Co., 
New York, N. Y. formerly with the 
United Gas Improvement Co., Mr. Mer- 
vine has been with the Commission for 
22 yr. 

BROOKLYN PoLyrecuNic — INstITUTF, 
Brooklyn, N. Y., is giving a night-school 
course in diesel and oil engines, each 
Tuesday and Thursday evening. The work 
will also include laboratory work and 
physical testing of fuel and lubricating 
oils. 

INDUSTRIAL SuppLy Co., Salt Lake City, 
Utah, has been appointed distributor for 
Lincoln Electric Co., Cleveland, Ohio. 

ByLLEspy ENGINEERING & MANAGEMENT 
Corp., Chicago, Ill., has changed its name 
to Public Utility Service Corp., and elected 
B. W. Lynch as president to succeed John 
J. O’Brien, who died Aug. 7. Mr. Lynch 
is also president of Standard Gas & Elec- 
tiie~@o, 


STRAWS 


Pointing the way business winds blow 


Trenton, Mo., contracted Fairbanks 
Morse for three 447-kw. diesel-generator 
units and auxiliaries at $119,543. Dis- 
tributing system to Mattison-Wallack & 
Co., Key Bldg., Oklahoma City, Okla., at 
$96,935. Burns & McDonnell Engrg. Co., 
107 West Linwood Blvd., Kansas City, Mo., 
consulting engineers. 

MINNEAPOLIS-MoLINE Power EgQurpt. 
Co., Minneapolis, Minn., has work under 
way on new boiler plant at branch works 
at Hopkins, Minn., to include three boiler 
units, stokers, feedwater heaters and auxili 
ary equipment. Cost about $125,000. 

Owenton, Ky., has plans for municipal 
plant to cost about $75,000. Work to be 
gin soon. 

Des Moines Ice & Furr Co., East First 
& Maple St., Des Moines, Ia., plans early 
rebuilding of cold-storage and refrigerating 
plant, recently destroyed by fire. Loss 
about $45,000. 

Homan Mra. Co. 1050 Findlay St., 
Cincinnati, Ohio, will make extensions in 
steam power house at silverware manu 
facturing plant, including two new boiler 
units, stokers and auxiliary equipment. 
Fosdick & Hilmer, Union Trust Blde., 
Cincinnati, engineers. 

Crry Water Dept., New OreANs, LA. 
plans electric-operated auxiliary water 
pumping plant. Fund of $220,000 through 
Federal aid. 

Minn. Uriniries Co., Jordan, .Minn., 
has contracted Murray Iron Works Co., 
Burlington, Ja., for 400-kva. steam-turbine 
unit. Cost about $80,000. 


Campen Cry. Board oF LREEHOLDERS, 
Camden, N. J., plans extensions in power 
plant at county institutions at Lakeland, 
N. J., including new boiler, stokers and 
other equipment. Cost about $276,000 


SaRANAC LakE, N. Y., has called spe 
cial election Oct. 17, to approve $500,000 
municipal financing for proposed power 
plant and distributing lines. 

Fonp pu Lac, Wis., will take bids soon 
for electric-operated pumping plant for 
sewage system, at Grove & Seymour St. 
Page Johnson is city engineer. 

GRAND Haven, Micu., has approved ex 
tensions in municipal plant, including 
diesel-generator unit to double present ca 
pacity. Cost about $175,000. 


Chicago, Aug. 31-Sept. 4. 
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Merc. Co., 
awarded contract for installation of a new 
boiler plant to Babcock & Wilcox Co., at 
a cost of between $50,000 and $60,000. The 


GOoNK Rochester, N. H., has 


new plant will be an integral generator 
with a steam capacity of 35,000 Ib. per 
lir., fired by pulverized coal and automatic- 
ally controlled. 

Kaw Pire Line Co., Tulsa, Okla., has 
awarded contract for 10 mi. of 6-in. pipe- 
line to Kupp & Son Construction Co., to 
be built near Chase, Kans. 


Purnic Service Co. of New HAMPSHIRE 
has started work on a new dam on the 
Pemigewasset River at Eastman Falls, 


N. EL, to replace the old structure damaged 
by the March flood. The new dam will 
he concrete with a permanent crest 4 ft. 
below the erest of the old dam, thus pre- 
venting future flood trouble. There will 
also be flashhboards and a flood gate 30 
ft. wide and 15 ft. deep. 


Merriam Co., 1955 West 112th St., Cleve- 
land, is completing a 100 x 54-ft. addition 
to its plant. The company recently fur- 
mished a 150-hp. Meriam rebuilt Bruce- 
Macbeth gas engine and 100-kw. gener- 
ator for the new foundry plant of New- 
berry Mfg. Co., Taladega, Ala.. and has 
contracted for 150-hp. gas engine and gen- 
erator for Lee Bros. Foundry nearby. 

Punnic Service Co. or New Hamp- 
sure has offered $2,250,000 for water- 
power units of the defunct Amoskeag M fe. 
Co., recently liquidated. 


Portar Brurr, Mo., received bids Sept. 
lo for improvement of city light plant. 
Included are a new boiler and $5,000 struc- 
tural changes, the total $30,000. 


METROPOLITAN 
land, New 


overteed 


Welfare Is- 


has purchased 


HospiraL, 
York, N. Y.., 

for two 2,500-sq.ft. and 
five, 3,000-sq.ft. horizontal water-tube boil- 
through Flynn & Emrich Co., Balti- 
more, Md. This type of stoker is’ par- 
ticularly well adapted to the mixture of 
No. 3) buckwheat anthracite and bitumi- 

coal screenings to be burned, and 
similar to equipment supplied for five 
other large New York hospitals. 


stokers 


CTs 


LOUIS 


Boarp OF ORANGE County (Tex.) Com- 
MISSIONERS plans boiler plant in court 
house. W. E. Simpson, Inc., San Antonio, 


Pex., consulting engineer. 
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4,000-KW. SUBSTATION 


To supply power to the 
new high-speed transit line 
the Delaware River 
between Camden, 


across 


bridge 


N. J... and Philadelphia, 
Pa., the Joint Bridge Com- 
mission built two 4,000-kw. 
substations, one at each 
end of the bridge. Each 
contains four 630-volt, 
2,000-kw. — Allis - Chalmers 


mereury-are rectifiers with 
water-to-water heat @X- 
changer units, 12,500 kva. 
in transformers, and 26 
armor-clad switchgear units 
for their protection 


TVA announced awards Aug. 19 of two 


contracts totaling $1,119,900. Allis- 
Chalmers Co., Milwaukee, will supply 
two 48,000-hp. turbines for Pickwick Dam 
Power plant on Tennessee river for 
$937,000. Aluminum Co. of  Amer- 
ica will supply 640 miles of electrical 
conductor for use in the TVA rural 


electrification work at a price of $182,900. 


LirrLeron, N. H., Water and Light De- 
partment is replacing its 106-year-old dam 
with a new 250-ft. concrete structure 
built by H. B. Cummings Construction Co., 
Ware, Mass., on a bid of $37,385. The new 
dam has a maximum height of 27 ft. above 
ground, and will be capable of handling 
20% more flow than the Ammonoosuc 
River had during the floods of 1927, 


Twentiern Crentury-lox Firm Corr., 
10260 Orton Ave., Los Angeles, Calif., 
has contracted Johnston & Washer, 1706 
North Spring St., for equipment for power 
house. Award for building to L. F. Dow 
Co., Board of Trade Bldg. Cost about 
$100,000. J. A. Barlow, company engineer. 


. 


GRAHAM Ice CreEAmM Co., Wayne, Neb., 
H. B. Graham, head, plans 1-story addi- 
tion to cold-storage and_ refrigerating 
plant. Cost about $35,000. 

INDEPENDENT Scuoot District, Mason 
City, Towa, plans boiler plant in new 
2-story and basement junior high school. 
$300,000 through Federal aid. Hansen & 
Waggoner, Kresge Blde.. Mason City, 
lowa, architects. 

SOARD OF TRUSTEES, Chowan College, 
Murfreesboro, N. C., plans central steam 
heating plant. Work in connection with 
building program to cost $175,000. Wil- 
liam H. Dietrick, Raleigh, N. C., architect. 

Los ANGELES Union TERMINAL Co., 
726 North Alameda St., Los Angeles, 
Calit., plans power house in new union 
passenger terminal for joint use of Santa 
Fe, Southern Pacific and Union 
Railroads. Bids early in 1937, 
costs over $750,000. 


Pacific 
Project 


STOCKDALE, TEX., plans pipeline for mu 
nicipal natural gas. Fund of $33,009 
through Federal aid. 


Port) EVERGLADES REFRIGERATING Co., 
Port Everglades, near Fort Lauderdale, 
I'la., has approved plans for cold-storage 
and refrigerating plant. Cost about $45,000. 





Sr. \uGusTxe, FLa., plans municipal 
power plant. Fund of $1,000,000) through 
Federal aid. “To begin work in fall, when 
bids will be asked. 


Minnesota Urimities Co., Jordan, 
Minn., will make extensions in power plant, 
including new steam turbine-generator unit 
and auxiliary equipment. 

Rock Raprps Co0-OPERATIVE CREAMERY 
Assn., Rock Rapids, lowa, plans 1-story 
cold-storage and refrigerating plant, 40 x 
50 ft. O. B. Bengston, general manager, 
in charge. 

PAINESVILLE, Onto, has plans under way 
for extensions in municipal power plant, 


including 5,000-sq.ft. boiler unit, stoker 
and auxiliary equipment. Cost close to 
$100,000. Work to begin in fall. C. S. 


fullerton, city manager, in charge. 
BurEAU OF Supplies & ACCOUNTS, 
Navy Dept., Washington, D. C., will re- 
ceive bids until Sept. 10 for quantity ol 
motor-driven pumps and spare parts for 


Brooklyn, N. Y., and Philadelphia, Pa., 
Navy Yards (Schedule 8627). 

Pass CuristiAn, Miss., soon takes bids 
for motor-driven pumping machinery and 


accessory equipment, and 500,000-gal. steel 


tank and tower for water supply. [und 
of $60,000 arranged. 
CoMMANDING Orricer, NAVAL AIR StTA- 


TION, Pensacola, Fla., plans extension in 
power plant, with steam-electric generat- 
ing and auxiliary equipment. Cost about 


$500,000. Project authorized and funds 
in near future. Bureau of Yards & Docks, 
Navy Dept., Washington, D. C., in 


charge. 

SUPERINTENDENT OF LIGHTHOUSES, New 
Orleans, La., will receive bids (no clos- 
ing date stated) for one 350-hp. diesel unit 
for propelling service and for two auxili- 
ary air compressors for Heald Bank Light- 
ship No. 81. 

PENN-YorkK NATURAL GAs Corp., Olean, 
N. Y., affiliated with Republic Light, Heat 
& Power Co., Jackson Bldg., Buffalo, 
N. Y., both subsidiaries of Cities Service 
Co., New York, N. Y., soon begins con- 
struction of 10-in. welded steel pipe-line 
from natural-gas_ field district, near 
Couderport, Pa., to Arcade, N. Y., about 
60 miles, with two connecting 8-in. welded 
steel lines at latter point to Batavia and 
Dunkirk, oN.  Y., respectively, each 
approximately 40 miles long. Compressor 
stations will be built for line service. At 
last-noted points, natural gas will be trans- 
mitted to Republic company, which will 
build connecting lines for distribution in 
the municipalities. Entire project will cost 
about $1,500,000. Surveys are being com- 
pleted. Award for 10-in. pipe to Republic 
Steel Corp., Cleveland, Ohio, and for 8-in.. 
to A. O. Smith Corp., Milwaukee, Wis. 


Horpr Natural Co., 545° William 
Penn Way. Pittsburgh, Pa.. has author 
ized 12-in. welded steel pipeline from gas 
field at Hastings, W. Va., to Clendenin, 
\W. Va., and vicinity, about 96 miles. Com- 
pressor plants will be installed. Pipe by 
National Tube Co.. Pittsburgh. Project 
will cost about $909 000. 


GAS 


Boarp or Trustees, UNIVERSITY OF 
CoLorano, Boulder, Colo.. plans  electric- 
operated pumping station for water supply. 
with deep-well pumping units and acces- 
Cost about $57,000. Financing 
through Federal aid. 


sorties, 
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Consumers Power Co. is adding a 
high-pressure turbo-generator unit at its 
Battle Creek, Mich., plant. Boiler equip- 


ment will be a single vertical-pass B. & W., 
850-lb., 875-deg. boiler, with water- 


cooled superheater, steaming type econo- 
mizer and tubular air preheater, capable 
of generating 3560,000 Ib. of stem per 
hr. The boiler will be direct-fired by 
pulverized fuel supplied by two Combus- 
tion bowl-type pulverizers, each with a 
capacity of ten tons of coal per hour. <A 
sluicing system will) remove ash. The 
turbine will be ai G.E.,  3,000-r.p.m., 
10,000-kw., 12,500-kva. unit, driving a 
60,500-volt generator. It will operate 
against 210 Ib. backpressure, so it can be 
exhausted into the present 200-Ib. header. 


STANOLIND Pipe Line Co. will install 
a 30-mile, 6-in., oxyacetyline welded line 
near Hutchinson, Kans. Osage Construc- 
tion Co. has been awarded the contract 
and will use the Lindeweld method. 


Co., New 
purchased a  75-hp. 


Merrose Hospirat UN1IrorM 
York N. Y. has 
Worthington diesel. 


NATIONAL Superior Co., Toledo, Ohio, 
has recently purchased a Taylor stoker 
for its boiler-plant extension. 


CASTENEA Paper Co., Johnsonburg, Pa., 
has placed in operation a Taylor stoker 
at its new boiler plant, and has ordered 
two more for immediate shipment. 


CrEAM City CHEMICAL Works, Mil- 
waukee, Wis., is enlarging its laboratories 
in its main office building. 


New Hampsnurre Water RESOURCES 
Board and Federal Flood Control Engi- 
neers are making a survey in anticipation 
of a dam near Sweatt’s Mills. 


Swirt & Co., Chicago, is having plans 
drawn for extension to boiler plant on 


Well St., Atlanta, Ga. 


Ozark, ALA., contracted Algernon Blair, 
Montgomery, Ala., for Butane-air gas plant 
and pipeline system. Cost $50,000. R. L. 
Kenan, Bell Bldg., Montgomery, consulting 
engineer. 


PANHANDLE EASTERN Pipe LINE Co. 
has awarded J. R. Stewart Construction 
Co. contract for 15 mi. of field lines 
near Dumas, Tex., and Hugoton and Lib- 
eral, Kans. Lines are 16, 12, 8, 6 and 4 in. 
in diameter, and will be oxyacetylene 
welded by the Lindeweéld method.  Con- 
struction started Aug. 17. 


SPRINGFIELD, Itt., has purchased for 
$7,200,000 the electric light and heating 
properties of Central Hlinois Light Co., 
subsidiary of Commonwealth & Southern 
Corp. The utility retains and will con- 
tinue to operate its gas properties at 
Springfield. This brings to an end. the 
20-year municipal ownership © controversy 
and competition between municipal and 
utility plants. 

RICHLAND CENTER, Wis., has purchased 
a Taylor stoker for extension of munici- 
pal plant. 

Mapison, Wis., has purchased a Tavlor 
stoker for its municipal plant. 


Derroit Eptson Co. has ordered two 
Taylor stokers for Boilers Nos. 11 and 
12 tor Connors Creek. There are now 


four double Taylor stokers in operation, 
and the fifth boiler is about completed and 
ready to go into service. The sixth boiler 
is about 85% crected. 
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Pirrspurcu, KANn., contracted Power 
Service Co., Minneapolis, Minn., for com- 
plete equipment for station for new mu- 
nicipal water-filtration plant, at $88,000. 
Entire project will cost $334,000. Black 
& Veatch, 4706 Broadway, Kansas City, 
Mo., consulting engineers. 

T. & T. Bakery, 2465 Cornwell Ave., In- 
dianapolis, Ind., plans one-story addition to 
boiler plant and new equipment. PD. A. 
Boehlen & Son, Majestic Bldg., Indianapo- 
lis, architects. 

istkR Bopy Corr. has purchased three 
Taylor stokers for Grand Rapids, Mich., 
plant, one for Pontiac, Mich., plant, two 
for Cleveland plant and two for Flint, 
Mich., plant. 


Curys_eR Corp. has ordered two Taylor 
stokers for an extension to De Soto plant, 
Detroit. 


WESTINGHOUSE ELectric & Mra. Co. is 
constructing a completely air-conditioned 
warehouse and office building at its Mans- 
field, Ohio, works. 125 tons of refrigera- 
tion furnish conditioned air for distribution 
throughout the working areas. Cooling 
equipment consists of six compressors, four 
25-ton and two 15-ton units. 


VANCOUVER (CAN.) GENERAL HospitaL 
Boarp has voted to modernize its hos- 
pital power plant at a cost of $100,000. 
Contracts have been awarded. 


PEopLES NATURAL Gas Co., 545 Wil 
liam Penn Way, Pittsburgh, Pa., has con 
tracted Williams Brothers Co., Tulsa, 
Okla., for 127-in. welded steel pipeline 
from near Limestone, Clarion County, Pa., 
to Hebron Township, Potter County, 
about 113 miles, for natural-gas_ transmis- 
sion. Connection will be made at. last- 
noted point with line of N. Y. State 
Natural Gas Co. Cost about $1,500,000. 
Pipe will be furnished by Jones & Laugh- 
lin Corp., Pittsburgh. 

SPRECKLES SUGAR Co., 2 Pine St.. 
Francisco, Calif., awards contract 
for power plant at new beet sugar mill 


San 


soon 





near Woodland, Yolo County, Caltt., where 


work is starting on initfal refinery build- 
ings. Entire plant will cost $2,000,000. 
George Kelham, 315 Montgomery St., San 


Irancisco, architect. 
Pirrre, S. D., 
improvements in 
Bids for addition 
Cost about $58,000. 
Federal aid. 
in charge. 


will make extensions and 
municipal 
were asked 

linaneinge 
Baker, city 


power plant 
Sept. & 
through 
Roy eneinecr, 

GREENACRES GRANGE, 
Opportunity, Wash., plans refrigerating and 
precooling plant in connection with abatton 
and meat plant. Cost over $50,000, with 
equipment. 


Careenacres, neat 


TVA will acquire dam site at Fontana on 
Little Tennessee River in) North Carolina 
from Aluminum Co. of America in exchang: 
for power to be supplied to the Aluminum 
Co., according to reports. Fontana dam 
would be close to 425 ft. high, inaking it 
second in height only to Boulder dam, and 
would store about 1,250,000 see.it. of water. 


KANSAS City, KANS., has purchased a 
30,000-kw. turbine, 40,000-sq. ft. surface 
condenser and a_ 150,000-Ib.-per-hr. steam 
generator, the first two from Westinghouse 
and the latter from B. & W. Design work 
is now in progress and plans and specitica 
tions will be released in the fall. Burns 
& McDonnell, Kansas City, Mo., consulting 
engineers. 

SpoKANE, WASH., is proposing a $300, 
000 South Side project, comprising three 
water-pumping plants and connecting pipe 
lines, installed capacity to be about 70,000, 
000 e.p.d. Three 900-hp. vertical pumping 
units will be installed in’ each of two 
plants, and two 600-hp. units in the third 
PWA money is being asked. 


Hicu Pornt, N. C., has had its applica 
tion for a hydro plant at Smith Mountain 
accepted by PWA, and will receive a grant 
of 45% of $6,000,000, estimated cost of the 
project. The city will provide the rest ot 
the money, thus asking no loan. 


A PIPE FOR GALLOWAY 


and industrial 
hydroelectric 


Scotland 
Galloway 
1314 -ft. 


Southwest 
from the 


Shown is the stecl 


pipeline 


the surge 


North 


scheme, 


tower 


England will reeeive additional power 
which is costing about $15,000,000, 
leading to Kendoon Power Station, showing 


in the background. 
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I LEARN... 


Once, I thought too many men 
sold meters, boiler compounds, pumps— 
almost anything—without knowing what 
it was all about. Service was something 
they talked about and didn’t give. Their 
weapons were false promises, bluster, a 
hail-fellow-well-met attitude.- 


Maybe salesmen have changed, I’ve 
changed, or we’ve both changed. Usu- 
ally, the salesmen I see now know their 
stuff. They don’t know how to run my 
plant better than I do, but they do know 
how to fit their products to my prob- 
lems. They act as carriers of kinks from 
other engineers, and sometimes they can 
tell me how to solve a knotty problem. 
Most of them don’t sell with cigars, 
drinks, honeyed words and_ general 
hooey; they sell performance, service 
and pioneering research. 


And the majority are cooperative 
too. I listen to them instead of throw- 
ing themout. I like them better because 
I can trust them, and I respect their 
knowledge of their own product. 


That respect goes beyond them to 
the companies they represent, for co- 
operativeness and service, like morale, 
don’t grow from the bottom up; they 
filter from the top down. 


My old suspicious attitude used to 
influence me when I went to a Power 
Show. I expected high-pressure selling. 
I passed booths with averted eyes for 
fear somebody would start to sell me 
something. I hesitated to give my name 
or connection for fear of a later horde 
of time-wasting salesmen. As a result, 
when I did have a problem they could 
help on, I got a biased and _ partial 
answer. 





Now I go to a Power Show with an 
open mind. I appreciate the opportunity 
to learn, and the men in the booths seem 
to appreciate the chance to be of help. 
I give my name as a means of identifi- 
cation; they give me complete and satis- 
factory answers without sales pressure. 
I respect them and expect them to re- 
spect me—neither of us is out for 
purely personal advantage. 


Each Power Show is a short course 
in operating methods for me, as well as 
an opportunity to meet the men behind 
the man I usually see. I can compare 
my knowledge of him with my impres- 
sions of them, and thus form a picture 
of the company they work for. I meet 
them, and I meet other engineers, pro- 
ducing an idea exchange, if you will, 
on a friendly basis. 


And the exhibits themselves are 
more interesting, better done. Compan- 
ies have learned the value of show- 
manship—how to help and instruct me 
while intriguing and entertaining me. 
All in all, it’s profitable to me, to my 
employer, and to the companies we buy 
from. 


The next Power Show is scheduled 
for New York in December. Will I see 
you there? 


GEORGE EDWARDS 
Engineer 
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